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TELLS: 


AN 


 ADVERTISEMEMT 


OF. -F BE 


may eaſily conclude 


| from the beginning of it , 


( where the occaſion of the 


| Conference is ſet down ) that 


A 3 x 


if the Author had been ſo 
minded, it might have long | 
ſince come abroad. But 
though, as his backwardneſs 
to publiſh it kept it long ly- 
ing by, firſt in His hands, and 
then in Mine; yet the Af-. 
finity it has with ſome of the 
enſuing Tradts of Mr. Boyle, 
and ſome other of his Papers, 
that he deſign'd ( but was | 
hirider'd ) to have added to 
_ them, engag'd nie to take the 
liber- | 


| of the Publiſher. 
' liberty of publiſhing it and 
| them all together : Which I 
' had ſooner done than now I 
lo, if, by ſome Accidents, 
| they had not been kept from 
' ippearing for many weeks af- 
| ter they were quite printed 
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OF THE 


POSIT 1 V. 'E 


OR 
Ing NATURE 


C O L D. 


A Sceprical Dialogue © 
Between Goal 


Carneades, Themiſlizs, Elentherics, ; 
: Fas 


SECT. da ane 


Ay one be tlowid to ask Carnes 

J ades> what Book it is he 33 read- 

S ing with ſo nuchattention?' 

4 Carn. The Queſtion, Ejembe- 
" 7ixg, is very allowable, ahd as 

eaſily anſwer*d, by ſaying, that what I was reading, 

is our Friend Mr, Boyle's newly publiſhed Hiſtory 


of Cod, | 
B The- 
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Themifins. Your readineſs, Carneades, to an= 
ſwer, encourages me. alſo 'to ask you a Qyeſtion 5 
which: ſhall not be';, ' as probably. you expe it 
ſhould; How you like this new Piece * for T know 
you would be too kind go.the Author, not to tell me 
that he has detected ſome Old Errours, and made 
difcovery of ſome New Truths ; but my, Queſtion 
ſhall be about what is-my Wonder, as well as that 
of divers others, who think it ſtrange that a Writer 
that has deliver'd ſo many Effects and other Phe- 
nowtngof Cold, ſhanld:omit to tell:us/ſo. much as 
whether he aſſerts it tohe a.Poſitive Quality, or a 
bare Privation of Heat © as, ſince Cardan ( in his 


Tregjtfe; De Subtilitagg ) ſom Learneg-Meg, 
, hath/maintYn'd. oh 


anfeſpetially Cart 

- Garneddes. You Will not wandey/'if a Perſon that 
you Took upon, and I confeſs not injuriouſly, as 
a Friend to Mi floxte tell you, that this: Author, 
by the many Hiſtdties he has preſented us, and by 
his not ſeeming to dare to determine the Contro- 


verſfie you. have, mention'd ,:ſhews, : that, he was 


LO. 


CHITTRE ALY NIE eb 
more Pfficitons*tof leſſen his,ignorance, than to 
pretend to knowledge: And npon the obſervation 
]_bave made of his humaur in general, I preſume 
one principal reaſon of his filence may bes that he | 
has not yet completed the'trials he had defign'd 
about. Co/d 3 and thinks, that in. Adtraſe-Subjets, 
ſuch as.this'is, *s not ſo conve nt-todghver a 
poſitive opinioh of the Nature $ it: 5t;theBegin- 
' Ning, as to reſerve irtor the Jattef Eng;-after the 
Hiſtgry of the;Phgnowena 3 when: the. nacure of 
the.thing inquir'd into may, as it were, ſpontane- 
ouſly Reſult from. the Conſiderations ſuggeſted by 
the precedent matters of Fa& ſuryey*d together. 

i Elen* 
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Eleatherizs. If ſuch a warineſs were indeed the 
motive of your friends filence, I ſhall eafily ex- 
uſe itz and perhaps think too , that the like 
would not mis-become Naturalifts on many 6- 
ther occaſions.” And yet I do not diſlike Theriſti- 
2's queſtion; for *tis one thing to venture up- 
en' declaring 'the adzquate Nature of Cold, and 
another to determine , Whether it be a Poſi- 
tive, or a Privative Quality > The latter at 
tempt importing a much leſs ventare than tlie for 
mer, Dn 
- Carreadesr. T will not pretend to know the ve- 
ry Reaſons that induc'd the Author filently to paſs | 
by: this Controyerfie ; but having been' once pre- 
ſent, when he had occaſion to diſcourſe of- it, Þ. 
then conjeRar?d, thac among his Experiments of 
Cold, that are not yet publiſh'd, there may be ſome 
uncommon ones, that may have ſuggefted to him 
ſcruples, which oblig?d him to-forbear declating 
himſelf, till he had clear'd them which thoſe'thar 
are unacquainted with ſuch Tryals, may probably 
have never thought of, | 

T hemiſtiuz. If what you call a Controverke, 
were inqeed worthy of that name, I ſhould not un- 
willingly allow of your Friends filence 3 but the 
Opinion broach'd by Cardan; and adopted by Mr. 
Des Cartes and others, ſeems to me {o devoid, not 
only of reafon, but of all appearance of it, thac 
me thinks one' that has deliver? d'ſuch conſiderable 
EffeRts of Cold, as Mr, Boyle has done, may well 
aſcnibe to their cauſe, at leaſt, a Poſitive Nature 3 
and, without at all-being guilty of boldneſs , reject 
an Opinion, that is not only barely an Errour, bur an 
Extravagance, and perhaps a plain Abſurdicy, 

B:2 Care 
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Carneades. Poflibly the Gentlemanwe are ſpeak- 
ing of, may be wary and ſceptical enongh to reckon 
among difficult things, riot onely the declaring the 
adzquate Nature of Cold, and the manner of its 
Operations ; but the demonſtrating whether it be 
a Poſitive Quality or not. And though I will not 
take upon me to know his thoughts about that ſub- 
Je, which, perhaps, are grounded upon ſome 
of his peculiar Experiments and Notions ; yet, for 
diſcourſe ſake , I am content to debate with Themi- 
ſtirs, Whether or no the Opinion he ſo ſeverely 
cenſures, be not only erroneous, as, for ought ap- 
pears, Mr, Boy/e himſelf may be fonnd to have 
thought it ; but alſo, as Themiſtins would have it, 
abſurd. | 
Themiſtins, 1 readily accept of your offer ; for 
it cannot be an unpleaſaot entertainment to obſerve 
the arts whereby one that I knoy will not ſpeak 1m- 
2ertinently, -will endeavour to make Reaſon elude 
-he cleareſt Teſtimonies of Seoſe. And though I 
-aight preſs you with the concurrent authority of 
{riſtor/:, and all the Philoſophers that have liv'd 
etween his time, and thoſe of that extravagant 
'ellow Cardan; yet I ſhall rather employ, to con- 
vince you, the authority and reaſons of a grand 
Leader among your New Philoſophers, who being 
a gre:t broachzr of Paradoxes, and having upon 
that ſcore written Books expreſly againſt Ariſtotle, 
Was not like to have -fided with him, unleſs the 
Evidence of Truth had, as it were, neceſlitated him 
to do (0. 
Carneades. I preſume, you mean the Learr'd and 
 Subile Gaſſendx,whom I am glad you have pitch'd 
ppon for your Cauſes Champion, not only becauſe 
in 
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m defending the common opinion, he waves the 
common practice of troubling his Readers with a 
multitude of Authorities, which to me, in ſuch a 
caſe as this, would fignifie very little, and betakes 
himſelf to arguments ; but becauſe, being ſo mo- 
dern and judicious a Writer, we may well ſuppoſe 
him to have ſumm'd up and improv'd what can be 
ſaid in behalf of the cauſe he maintains. Upon 
which account, I ſhall be excus'd from anſwering 
impertinent Obje&ions againſt the Opinion I de- 
fend, and from the trouble of rangingabout among 
other Authors for more weighty Arguments than 
thoſe, which the diſproving of his will ſhew to be 
unſatisfactory. 

Thewiſtius> T am glad you nam'd the Author I 
meant, Carneades for I apprehended you had not 
met with what he ſayes upon this ſubje& : becauſe 
I could ſcarce imagine, that an intelligent perſon, 
after having read his arguments, will doubt of a 
Truth he hath ſo clearly evinc'd by them. But ſince 
I perceive you have ſeen what he has written, I 
ſhall, without farther preamble, propoſe his Rea» 
ſons to you, though not in the very ſame order 
wherein he has couch'd them. 

Eleatherins. Bat before you begin them, give me 
leave to ask Carneades a ſhort queſtion, whoſe an- 
{wer will, I ſuppoſe, conduce, it not be .neceſfiary, 
eo the clearing of the ate of the Controverſie be- 
twixt you. For 'tis one thing to deny belief to the 
rece1v'd Opinion, that Cold 1s a Poſitive Quality, 
and another thing to affert, that 'tis bur a Pcivation 
of Heat; ſince, if Carneades does undertake the 
latter of theſe two, he muſt bring poſitive Argus» 
ments to proye Cold to be but a negative thingy 

B 3 | Where- 


- ——Y ER LIE I rn en - 


6 Of the Poſitive, or 
Whereas, if he content himſelf to play a doubting 
part, it may ſuffice him, being in effect but a De- 
fendanr, to ſhew that the proofs brought to con- 
clude Cold to be a Poſitive Quality, are not Co- 
vent. | 
; Carneades. IT acknowledge your Qieſtion, E /eu- 
therias, to be pertinent, and not unſealonable. And 
I preſume, you will not be ſurpriz'd, that a Perſon 
accus'd of Scepticiſm anſwers it by declaring, that 
he undertakes not to demonſirate, that Cold muſt be 
2 Privative or Negative Quality, and thinks it ſuffi- 
cient for his turn, to ſhew that the Arguments 
brought to evince it to be a Poſitive one, are not 
concluding. And, fince you have already diverted 
T hemiſtins from beginning ſo ſoon as he intended, 
- *twill not be amiſs, that I continue that ſuſpeafion 
2 little longer, to prevent, what I know we both 
hate, Verbal Controverſies; which yet may yery 
eafily ſpring from undetermin'd acceptions of 
Words as ambiguous as I have obſerv'd Heat 
( of which I now make Cold but a Privation) to 
E. 

We may therefore conſider, that the word Heat, 
being made uſe of to fignifie, as well the operations 
of that quality upon other Bodies ( as when the 
Heat of the Fire makes Water boyl, or that of the 
Su1 melts Wax, and hardens Clay ) as its opera- 
tions upon the Senſe of man, ( as when a moderate 
degree of Heat 1s ſaid to cauſe pleaſire, and an 
exceſſive one to produce pain; ) this Term, I ſay, 
as Mr. Boy/e alſo has ſomewhere noted, may be em- 
ploy'd ſomerimes in a more abſolute and indefinite 
ſenſe, and ſometimes in a more confin'd and re- 
ſpeRive ſenſe ; In the latter of which, 'tis eſtima- 
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Privative Nature of Cold. 5 
ted by its Relation to the Organs of Feeting of 
thoſe men that Jadge of it. Upon which account, 
men are wont to eſteem no body Hot, but ſuch an 
one, the agitation of whoſe ſmall” parts is brisk e- 
nough to increaſe or ſufpaſs that of the partictes” of 
the Organ that touches it ; For if that miStion b 
more Languid in the Obje& than in the Sentient, 
the Body 1s repnted Cold; as may appear by this 
that if the ſame Perſon put one. df 'his hands when 
*cis hot, and the other when 'tis coldsinto luke-Warm 
Water, that Liquor will feel cold to the warn, hand, 
NE m_. cr CTR 

Eleatherins, So that according to, this DoRrine, 
methinks, one may, for breyities{ake, conyenijent- 
ly enough apply to your two-fold Notion of Heat, 
thoſe expreſſions which ſome School-men. employ 
about certain Qualities,, of. any of which they ſay, 
that it may be either materially_or formally po 
der'd. And by aculogy to their Do@rine, ſince 
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that though, for the moſt part, a hot Body is taken | 
in the valgar ſenſe for that wherein the degree of | 
Heat is ſeofible to our Organs of Feeling 3 yet in 
2 looſer ſenſe, and which, for Diftin&ions ſake, 
we may. call Philoſophical , becauſe concluded by 
Healon, though not perceiv'd by ſenſe,. a Body may 
e conceivd not to be deſtitute of Heat, eyen 
when the degree of that Quality is not great enough 
fo be: felt by the Touch 3 provided it can produce 
3n_ſome degree thoſe other Operations, which, 
Tod more intenſe, are acknowledged to proceed 
from manifeſt Heat, For elucidation of which, we 
may alledge, That in very froſty,and yet clear, Wea- 
ther, the Sun may he jude'd to warm the Air, when 
It melts Snow, and thaws Ice; though, perhaps, 
many men, efpecially of tender Conſtitutions, feel 
in their Fingers and Toes much ſtiffneſs and more 
pain, upon the account of Cold. To this I ma 
add the common Obſervation» if you grant the ind 
of it, 'thar Snow melts much ſooner upon Land 
newly turn'd up by the Plow, than, ceteris paribus, 
in the nejghbouring ground 3 which argues a 
warmth in that newly expos'd earth : though ac- 
cording to the Touch .it would queſtionleſs appear 
Cold. But we may be furniſh'd with a clearer and 
more pregnant Inſtance, by but recalling to mind 
what was juſt now mention'd of the-warmth of te- 
pid water , which was not to be felt by a hot 
and, but produc'd there a contrary ſenſation of 
Cold. Which Inftance I therefore ſcruple not to 
repeat , becauſe it affords an Experiment in fa- 
vour of that premis'd Diſtin&ion, which, 1 think, 
may atfo_ have this groand in Reaſon, that a confi» 
ferable Heat is often requiſite to be ſenſible to our 
e Fg Ye» ety" aw 0. ow MON. Es hands, 
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2N |} hands, &'c. which are continually irrigated with 
of the Circulating Blood that comes yery warm out 
in of the Heart, and enliver'd by Animal Spirits, 
e, . plentifully ſupply'd from che Brain. 
y If Elemberins think fit to accommodate this Di= 
y ftinRion in the Vulgar and in the Philoſophical 
n ſenſe to .his Hear, formally and materially taken, 
hb TI leave him to his liberty, And I ſhall alſo leave 
it to you both, Gentlemen , to accommodate to 

Cold, mutatiss mutandis, as they ſpeak , what has 

| been ſaid about the diſtinctions of Heat ; becauſe, 
I fear, Themiſtias thinks himſelf to have been roo 

long detain'd already from propoſing his Arguments, 

which he may now begin to do afſoon as he pleaſes. 
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SECT It 
Them, F Will chen,with your permiſſion,begin with 
that Argument of Gaffendas, which I am 
able to -give you in his own words ; becauſe upon 
the occaſion of Mr. Boy/e's book, I made a Tran- 
ſcript of what he ſayes to evince che Poſitive Na- 
| ture of Cold +06 having the Tranſcript yet about 
me, *cis eafie for me to tell you, _.. 
that 'us this : [3 ſunt frigoris ef- Mod any 
fefns quales habere privatio, que 6.Cap.6, | 
attionis eſt intapax, non poteſt» _ 24 
This Argument, though he begins not with it, 
I chooſe to make the firſt, becauſe I think it of ſuch 
weight, that, though it were the only one be could 
alledge, it would ſerve his turn and mine, fince cs 


drawn from the Effegs of Cold, which, though he 
7 | | mens 
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mentions them but in few and general words, ex 
perience ſhews to be both ſo manifold and fey 
conſiderable, that if Carneades imploy an hundredr 
times as much time to anſwer the Argument thezt 
afford, as I have done to recite it, he will, I think, 
do no more than would be neceſſary, and perhap# 
not enoueh to be ſufficient, For, Co/d affects the 
Organs of Feeling , and ſometimes cauſes great 
pain in them, condenſes Air and Water, and breaks 
Bottles that are too well ſtopt, congregates bothi 
Hemogeneous and Heterogeneous things, increaſes 
Hunger, checks fermentation in Liquors, produ- 
ces Heat by Antiperiſtafis, in deep Cellars, Mines, 
&'c. and yet freezes Men and Beaſts ro Death,' 
diſmantles whole Woods and Forrefts of theit' 
Leaves, and does (I know not how many ) other 
Feats 3 among which, it is not the leaſt admirable, 
though one of the moſt common, that it turns the 
fluid and yielding Waters of Rivers and Lakes, and 
ſometimes of part of the Sea it ſelf, not: too far 
from the ſhoar, into firm and ſolid Ice, which is 
often in Northern Climates ſtrong enough, not 
only to be travell'd upon by Merchants with their 
Carriages, but to be fought npon by whole Armies 
with their trains of Artillery, From which, and 
other Inſtances, it is manifeſt, that EffeRts ſo nu- 
merous and great , cannot proceed from a meer 
privation, or any negative thing, but require a 
conſiderable, and therefore ſure a Poſitive, Qvality 
to produce them, bt | 
Carneades. This Obje&ion , Themiſtins, is, I 
confeſs, a conſiderable one, and of more weight 
than any of the reſt, if nor than all of them pur to- 
oether : But, as 1. think jt very worthy to be an- 
| | ſyerd, 
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exfver?d, fo 1 think it 'very poflible to be well an- 
| fower'd; andto give you my reaſons for my ſo think- 
regng, I ſhall diſtinftly conſider 'm the Argument 
hethe-two particulars which it ſeems to conſiſt of, 

nk And firſt we are told, that if Cold be but a Pri- 
ap#ation, it cannot be the object of ſenſe. To clear 
thebis difficulcy, which, I know,you will think it very 
eatbard, if at all poſſible co do, 1 mult beg your leave 
ako obſerve ſomething about Senſation in general 3 
othpot as defigning an entire and ſelemn Diſcourſe of 
ſegthat Subje, but becauſe the particular remark I 
[y-am about to make, is neceflary to the Solution of 
>5,Our preſent Difficulty. I obſerve then, that Thar, 
h, which, atleaſt in ſuch caſes as we are ſpeaking of, 
jr Produces in the mind thoſe perceptions, which we 
er Call Senſations of outward Objects, 1s the Local 
e, Motion, cans'd by means of their Action upon the 
1 Outward Organs in ſome internal part of the Brain, 
q to which the Nerves belonging to thoſe Organs cor- 
27. reſpond ; and the diverſity of S2nſations may be re- 
is ferr*d to the differing modifications of thoſe inter- 
t- nal motions of the Brain, either according to their 
x greater or lefler Celerity, or other Circumitances,as 
our Friend Mrs Boy/e has ſomewhere exemplify'd in 
the variety of Sounds; whereof ſome are grave, 
ſome ſharp, ſome harmonious and pleaſant , ſome 
jarring and offenfive z and yet all this trange varie- 
ty proceeds from*the variations of thoſe ſtrokes or 
impulſes, which the Air, put into motion by ſono- 
rous Bodies, gives to the ear. 

To this it will be conſonant, that as the Air, or 
rather the mind by the intervention of the Air, 18 
differingly affe&ted by z very grave ſound, and a very 
_ acute one ;; though the former proceed from the 

Want 
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want of that Celerity of motion in the undulatin, 
Air, which is to be found in the latter ; which ſlo 
neſs or imminution of motion, does, as ſich, par 
Cipate of, or approach to, the nature of Reſt : 
in the ſenſory of Feeling, there may, upon th 
ContaCt of a Cold Body , be produc'd a very dif, 
fering perception from that which is caus'd by th 
contact of a Hot Body ; and this, though the ching 
perceiv'd, and by us call'd Coldneſs, conſiſts b 
| ina leſſer agitation of the parts of the cold Body, 
than of thoſe ofthe hot Body, in reſpec of our hand 
or other Organs of Feeling, * 
And this leads me, for the farther clearing i, 
this matter, to repreſent to you, that ſince *tiz 
manifeſt, that Bodies in motion are wont to com«, 
municate of thetr motion to thoſe more ſlow Bo. 
dies they happen to act upon, and to loſe of their; 
own motion by this communicating of it : Since, 
this, I ſay, 15 fo, if, for Inſtance, a man take a piece. 
of Ice in his hand, the agitation of the particles 
of the Senſory will, in good part, be communicated 
to the Corpuſcles of the Ice, which, upon that ac- 
count, will quickly begin to thaw 3 and the conti- 
£u0us parts of the Hand Jofing of the motion they 
thus part with tothe Ice, there needs nothing elſe 
to leſſen the agitation they had before. And there 
needs no more than this ſlackning or Decrement of 
Aovitation, to occafion in the mind ſuch a neiv and 
differing perception, as men have tacitly agreed to 
refer to Coldnelſs. | 
Eleutherias. It ſeems by this Diſcourſe, Carne- 
ades, that you think, that Senfation is properly and. 
ultimately made in, or by, 3 Mind, or diſcerning 
Faculty z which from the differing motions of the 
| inter- 
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44; Þrernal parts of the Brain is exciced and deter- 
low in'd to differing perceptions ;- to ſome of which 
2r;Hlen have given the names of Heat, Cold, or other 
; (airs, So that, according to you, if a confi- 
* Jerable Change or Variation be made in the moſt 
q;95dinary, or in the former motion or modification 
of motion of the parts of a Senſory, and conſequent- 
iy of the parts that anſwer them 1n'the Brain, new 
, Senſations will be produc'd, whatever the cauſe 
| oy this Alteration be, whether Privative or Poſi- 
we. | | 
ng Carneades, You do not miſ-apprehend my 
thoughts, Eleutherius, and what you ſay gives me 
% riſe to illuſtrate this matter yer a little farthes 
"%y obſerving, that the Senſories may be ſo accu- 
1 Rom'd to be affeRed after a certain manner by - 
thoſe external Obje&s, whoſe Operation on them 
t;s very familiar, or perhaps almoſt conſtant, that 
*the Privation, or the bare Imminution of the wont= 
© ed operation leaves the parts of the Senſory , for 
4 Want of it, in a different diſpoſition from what 
they formetly were in 3 which change an the (enſo- 

” ry, if it be not too ſmall, will beattended by a per- 
” ception of itin the mind, To declare and confirm 
; this by an example, we may conſider, that though 
". Darkneſs be confefſedly a Privation of Light, and 
. the Degrees of it, gradual Imminutions of Light ; 
' yet the Eye, that 1s, the Perceptive Faculty by 
the Intervention of the Eye may well enough be 
ſaid to perceive both Light and Darkneſs, that is, 
both a Poſitive thing, and the Privation of it, And 
*tis obvious, that the motion of a ſhadow, whichis 

' a gradual Privation of Light, is plainly, and with- 
out difficulty, diſcoverable by the Eye 3, of _ 
che 
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want of that Celerity of motion in the undulating 
Air, which is to be found in the latter ; which flow» 
neſs or imminution of motion, does, as ſuch, parti- 
Cipate of, or approach to, the nature of Reſt : ſo 
in the ſenſory of Feeling, there may, upon the 
Conta& of a Cold Body , be produc'd a very dif- 
fering perception from that which is caus'd by the 
contact of a Hot Body ; and this, though the thing 
perceiv*d, and by us call'd Coldneſs, conſiſts but 
in a leſſer agitation of the parts of the cold Body, 
than of thoſe ofthe hot Body, in reſpect of our hands 
or other Organs of Feeling. 

And this leads me, for the farther clearing of 
this matter, to repreſent to you, that fince *tis 
manifeſt, that Bodies in motion are wont to com- 
municate of thetr motion to thoſe more ſloiv Bo. 
dies they happen to a&t upon, and to loſe of their 
own motion by this communicating of it : Since 
this, I ſay, 15 ſo, if, for Inſtance, a man take a piece 
of Ice in his hand, the agitation of the particles 
of the Senſory will, in good part, be communicated 
to the Corpuſcles of the Ice, which, upon that ac- 
count, will quickly begin to thaw 3 and the conti- 
£10Uus parts of the Hand Jofing of the motion they 
thus part with tothe Ice, there needs nothing elſe 
to leſſen the agitation they had before. And there 
needs no more than this ſlackning or Decrement of 
Avitation, to occaſion in the mind ſuch a nei and 
differing perception, as men have tacitly agreed to 
refer to Coldneſs. 

Eleutherias. It ſeems by this Diſcourſe, Carne- 
ades, that you think, that Senfation is properly and 
ultimately made in, or by, 3 Mind, or diſcerning 
Faculty z which from the differing motions of the 

| inter- 
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internal parts of the Brain is exciced and deter- 
min'd to differing perceptions. to ſome of which 
Men have given the names of Heat, Cold, or ther 
Qualities. So that, according to you, if a conſi- 
derable Change or Variation be made in the moſt 
ordinary, or in the former motion or modification 
of motion of the parts of a Senſory, and conſequent- 
ly of the parts that anſwer them in'the Brain, new 
Sznſations will be produc'd, whatever the cauſe 
of this Alteration be, wherher Privative or Poſi- 
tive, | - 
Carneades, Yon do not miſ-apprehend my 
thoughts, Eleutherius, and what you ſay gives me 
a riſe to illuſtrate this matter yer a little farther 
by obſerving, that the Senſories may be ſo accu- 
Rom'd to be affeRed afrer a certain manner by - 


_ thoſe external Obje&s, whoſe Operation on them 


is very familiar, or perhaps almoſt conſtant, that 
the Privation, or the bare Imminution of the wont= 
ed operation leaves the parts of the Senſory , for 
want of it, in a different diſpoſition from what 
they formerly were in 3 whuch change in the ſenſo- 
ry, if it be not too ſmall, will be attended by a per- 
ception of itin the mind, To declare and confirm 
this by an example, we may conſider, that though 
Darkneſs be confeſſedly a Privation of Light, and 
the Degrees of it, gradual Imminutions of Light ; 
yet the Eye, that is, the Perceptive Faculty by 
the Intervention of the Eye may well enough be 
ſaid to perceive both Light and Darkneſs, that is, 
both a Poſitive thing, and the Privation of it, And 
*tis obvious, that the motion of a ſhadow, whichis 


- a gradual Privation of Light, is plainly, and with- 


out difficulty, diſcoverable by the Eye, of m_ 
the 
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the reaſon may be eafily deduc'd:from what' I:have 
been lately ſayipg.: And ro ſhew; you that there 
15 on theſe occaſtons ſuch: ar change. made in the 
Opgans of Seeing, as 1s vifible even to'By-ftanders; 
E ſhall need but-to appeal to' the Experiment of 
making 1n the;day: time-a Boy or Girl look towards 
an enlighten'd:Window, and then- towards: an: ob- 
ſcure part of the: Room 3 for when the latter comes 
toibe-done, you will plainly perceive, that for want 
of ſuch a.degree of Light as was wont to come in at 
the Pupill, and ftraiten a little that perforation of 
the:Uvea z- that ronnd Circular Sole, or, as you 
know they call it, Apple of the Eye, will. grow very 
manifeſtly larger than it was before and than it- will 
_ again, if the-Eye be expos'd-to a leſs. ſhaded 
Kio fo ' 4:3 | $4 | q 
"This obſervation. may be ſeconded; by what hap- 
pens to a man, :whben coming-out-of,the Sun-ſhime, 
where the Sun-beams much contract his Pupill :co 
ſhut out an excefſive Light that-would be offenfite 
to the Organ, he comes preſently into:a dark room, 
where he muſt continue ſome time-before he car 
ſee others as well-as he is ſeen by them, whoſe Pua- 
pills have had time to be fo inlarged, as in that 
darker place toletin light enough to make Objects 
vifible to their Eyes, which are not fo to his, whoſe 
Pupills are yet contracted by the-Light they were 
but jult before expoſed to. To this I might add 
divers other Phenomena, explicable upon the ſame 
rounds; bur I ſhall rather chaſe to relate to you 
n uncommon Accident, which happening to eyes 
ſomewhat unuſually diſpoſed, do's more remarka« 
bly diſcover, what alteration Darkneſs, or a priya* 
tion of Light, may have upon thoſe Organs. I know 
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a very Learned man, who is no leſs ſtadions of Ma-. 
chemiticks, and other real parts of Knowledge, 
than.skilPd in thoſe which are taught of the Schools : 
This Yirtzoſoy who ſeen'd to me to have ſomething 
peculiar. in his eyes, confeſs'd and, complain'd to. 
mes that if he come, though but out of a moderate 
light of the open air, into aroom that is any thing 
dark,; he does not only: feel ſuch an alteration as 
other men are wont to don the like occaſion g buc 
is ſo powerfully affeRed by..it, that he thinks, he 
ſees flaſhes of fire before his Eyes, and feels atrou- 
bleſome diſcompoſure in thoſe parts, that ſometimes 
"als an hour or two together, if he ſolong continue 
tnCcre. 

Elentherius* T know: not» Carneades,. whether 
after this, you will think it. any great confirmati- 


' tion of your Opinion, that Ariſto;le-has ſomewhere 


this ſaying, that, Oculus cognoſcit Lucem & Tent = 
bras. ' | | 


. Carneades, I thank you, Elentherins, for ſo perti- 
nent an .Allegation , though not for my own fake, 
yet for theirs that will more eafily receive a Truth 
upon the Teſtimony of Arifforle, than that of Na- 
tare. . Andnow, I hope, that Themiſtias .will con- 
ſent, that diſmiſſing the Argument hitherco examin'd, 
we proceed to the next. 


r__—_—S 
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T hem.C\lnce you -will have it ſo, I ſhall com- 
. LJ ply at preſent, and the rather, becauſe 

not. only I foreſee there will be occation to __— 
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of it again, but becauſe you Experimental Philoſo- 
phers; that are wont ſo much to cry up the Infor- 
mations you think you receive from Senſe, ſome- 
times in ſpite of contrary ditates of Reaſon, will, 
I hope, be prevailed with by the Argument I' am 
about to propoſe, which is ſo manifeſtly grounded 
upon Senſe, that without denying that we do feel 
what we feel, we cannot deny Cold to be a Pofi- 
tive Quality, For thus Goſendus moſt convin= 
cingly argues 3 Cum per byemem immittimus manum 
in labentis fluminis aquam, quod frigns in ea ſenti* 
tur now poteſ> dici mera privatlo, aliudgue prorſus 
eſſe apparet ſentiri aquam frigidam, & ſentiri non 
calidame Et fac eanderm aquam pgelari , ſentietur 
haud dubie frigidior, an dices boc eſſe nihil atind 
quam minis calidam ſentiri?  Atqui calida jam 
antea non erat, quomodo ergo potnit minus calida ef- 

i? Wn WET 

F Carnead. 1 will not ſay, Thewiſtius, his Argu- 
ment is not ſpecious, but you, perhaps, of at leaſt 
Elenutherius, Will not affirm it to be more than ſpe- 
cious, if you pleaſe to confider with me two or 
three things that I haveto ſuggeſt about it. 

And firſt, to ſhew, Themiſtius, that , whatever 
he was juft now intimating, Experimental Phiſo- 
ſophers do not prefer the immediate Imprefſions 
made on the Senſes to the diQates of Reaſon, 
though they think the Teſtimony of the Senſes , 
however ſometimes fallacious, much more inform- 
ing than the Dictates of Ariftor/e, Which are often- 
times ( and that groundleſly repugnant to them 3 
I will repreſent to you, chat the Organs bf Senſe; 
conſiger'd preciſely as ſach, do onely receive Im- 
prefſions from outward ObjeRts,- buc not perceive 

what 
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what 18 the cauſe and manner of theſe Impreſſions, 
the Perception properly ſo called of Cauſes be- 
longing to a ſuperior Faculty, whoſe property it is 
to judge whence the alterations made in the Sen- 
ſories do proceed, as may ealily be proved, if I 
had time and need to do fo, by many Inſtances, 
wherein the Senſes do, to ſpeak in ihe uſual phraſe, 
miſ-inform, and, as far as in them lies, delude us, 
and therefore muſt be rectified by Reaſon. As 
when the Eye repreſents a ftraight' Stick, that has 
part of it under water,as if it vzere crookedzand two 
Fingers laid croſs over one another, repreſent us 
a ſingle Bullet or a Button roll'd between them, as 
if there were a couple: So that *tis very poſſible 
( for I forbear ſaying *tis true, having not yet pro- 
ved it, ) that though the Senſory be very manifeſtly 
and vehemently affe&ed upon the conta& of cold 
Water, or other cold Bodies, yet the cauſe of that 
impreſſion or affection is, and may be judged and 
determin'd by Reaſon to be, other, than that which 
the Sznſe may to an inconfiderate perſon ſuggeſt. 
As when a Child, or one that never heard of the 
thing before, firſt ſees a Stick, whereof one part is 
in the Air, and the other nnder Water , he will 
preſently , but erroneouſly, conclude that Phe- 
nomenon to be cauſed by the Stick's being crooke4 
or broken. 

Next we may confider, that Senſations may in 
divers caſes be made, as well from alterations that 
may happen in the internal parts of the Body, as 
from thoſe that are manifeſtly produced in the ex- 
ternal Organ, by external Obje&ts and Agents; 
as may appear by Hunger, Thirſt, the Titillation 
of ſone parts of the Body, barely upon Venereal 

C thoughts, 
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thoughts, and ( which belongs direQtly to our pre- 
ſent Argument ) the great Coldneſs that we have 
known Hyfterical Women complain of in their 
Heads and Backs, and the great and troubleſome 
degree of Cold, which we every day obſerve upon 
the firſt invaſion of the Fits of Agues, eſpecially 
Qu1artans 5 winch troubleſome ſymptomes, that 
ſometimes laſt for ſeveral hours, are therefore com- 
monly called the Cold Fits. 

And now it would be ſeaſonable for me to call 
npon you to remember ( and add to what 1 have 
now ſaid) that which at the beginning of our con- 
ference I took notice to you of about Senſation in 
geiieral 3 if I did not preſume that thoje taings are 
yet freſh enough 1n your memory, to allow me to 
procced directly to anſwer the Objection, which 
I hall do, though not like a $chool-man, yet like a 
Naturaliſt, by giving.an account of the propoſed 
Phenomenon, Withont having recourſe to that Hypo- 
theſis which?us urged to evince. 

I obſerve then, that though in the reſpective 
ſence above-mention'd, Water, wherein the Ob- 
jection ſuppoſes the hand to be plunged, be cold, 
in regard its parts are leſs agitated, than the Spirits 
and Blond harbour'd in the Hand; yet in a Philo- 
ſophical ſence, it 15 not quite deſiitate of Heat, 
fince tis yet Water, not Ice, and would not be a 
Liquor, but by reaſon of that various agitation of 
its minnre parts, wherein fluidity, a Quality efſen- 
tial to Liquors, conſiſts. Upon the icore of this 
reſpective Coldneſs of the Water, the Hand is 
reirigerated 3 for the Spirits and: Juyces of that 
Organ mceung 4n the Water with Particles much 
leſs agitated than they are, communicate to them 

| ſome 
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ſome part of their ova Agitation, and thereby loſe 
ic themſelves, upon which Decrement of wonte(d 
Agitation, ſuch a change 1s made 1n the Senſory, 
and, (though not ſo manifeſtly ) in ſome other 
parts of che Body, as is perceived by the Animad- 
verfive Faculty under the Notion of Coldoeſs ; 
Senſation, ( whatever obſcure Definitions are wont 
to be givenof it ) being indeed an Internal Per- 
ception of the changes that happen in the Senſo- 
ries, | 

And if now, as the Objection ſuppoſes, the 
Water wherein the hand is plunged comes to be 
more refrigerated than before, the Spirits, Blood, 
and other parts of the hand, ftnding the Aqueous 
Corpuſcles more. ſlowly moved than formerly, 
muſt, according to the Laws of Motion, (according 
to which a Body that meets another much more 
ſlowly moved than itſelf, communicates to it more 
of its motion than if *twere leſs ſlowly moved, ) 
transfer to them a greater meaſure of their own 
motion, and conſequently themſelves come to be 
veprived of it : And upon this increaſe of the 
ſlowneſs of motion in the parrs of the hand, there 
follows a new and proportionable perception of the 
Mird, and ſo, a more vehement ſenſation of Cold. 
But though it be not to be admired, that the bare 
{lowneſs of motion in the Obje& ſhould be diſcern- 
able by Senſe, albeit it ſeems to participate of Reſt, 
which with you paſles for a Privation, ſince the 
Ear perceives When a Voice grows faint, and when 
a tharp Sound degenerates into a flat one 5 and we 
can perceive by the hand ( abſtracting from Heat 
and Cold ) the celerity or lownels of Bodies that 


in their paſſage ſtrike upon it, as for inſtance, of 
| C2 
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Winds or ſtreams ; yet this is not the only thing I 
think fit to be taken notice of on this Occaſion. 
For, I corfider farther, that beſides the moſt con- 
ſiſtent and ſtable parts of the Hand , there are from 
the Heart and the Brain freſh blood and ſpirits con- 
tinually tranſmitted to the Hand; and the former 
of theſe, the Blood, is, according to the Laws of 
its Circulation, and after it has received a great 
change in the much refrigerated Hand y carried 
back through other parts to the Heart z whence it 
1s in the ſame Circnlation diſtributed to the whole 
Body. To which may be added, that when the 
oreat refrigeration of the Hand happens, external 
Agents may centribute to the Effe&s of it , as I 
{hall by and by have occaſion to ſhey., 

If then you pleaſe to remember, that upon the 
turning ones eye to tne dark part of a room leſs 
inlighten*d than the Window, though Darkneſs be 
but a Privation, and though the Obſcurity of that 
part be not abſolute, but confiſt only in a leſs de- 
oree of Light; yet the action of the Spirits and 
other parts of the Body 1s ſo changed upon occaſion 
of the Light's acting more faintly than was uſual up- 
on the Organ, that the Pupill 1s immediately and 
manifeſtly dilated, and in ſome caſes, as in that 
which I mentior?J to you of a Learned Man, much 
confiderabler Effects enſue 3 you will not wonder, 
that, where not only the Spirits, bat the Blood, 
( whence thoſe Spirits are generated ) that circu- 
lates through -the whole Body,..aud npon whoſe 
Diſpoſition all the other parts ſo much depend, is 
very much dilaffeRed, there ſhould be felt a great 


alteration in the Hand , which is the moſt immedi- 


ately expos'd to the ation of the cold a 
An 
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And for the Reaſons newly give, it ought to be 
as little ſtrange, that 1n oche: parts of the Body, 
th: diſorder'd and not cyculating Blood ſhoald 
have its wonted ation on them confiderably al- 
ter'd; fince the more ſable parts, and eſpecially 
thoſe excernal ones that are moſt expos*d to the 
Cold, have their pores ſttaiten'd, and conſequent- 
ly their Texture ſomewnat alter'd 3 on the ſame 
occaſion on which the wonted agitation of the Spi- 
rits with the Particles that compoſe the Blood, is 
notably lefſea'd. Ad that ſuch Cauſes may pro- 
dace great Effects in a Humaiie Body, you will be 
more prone to admit, if you confider the diſor- 
ders that happen in the cold fit of an Ague, and: 
oftentimes upon the ſhutting up of thoſe excr«..uen- 
titious ſteams that are wont to be diſcharged by in- 
| ſenfible Tranſpirationz to Whoſe being ſtop'd in 
the Body by the confir:&ion or the Pores, which 
chiefly happens through Cnld, ſome Learned Phy- 
ſicians, eſpecially the famous Sexnerizs , impute 
the cauſe of muſt Feavers, as indeed Experience 
it ſelf does but too frequently ſhew it to be guilty 
of many. 

Philoponins. I confeſs, Carneadesy you have ſaid 
ſome things that I rhought not on betore 3 but yet 
Gaſendus's Argument ſeems tobe (uch, that I fear 
*rwill be hard to hinder many from ſaying, That if 
Cold be but a Privation of Heat, *tis a Privation of 
a ſtrange nature : For, it may be introduc'd into 
Bodizs that were not Hot before , nay, in ſome ca- 
ſes, into ſuch as are naturally Cold, and alſo by con- 
ſequence muſt have been put into a preternatural 
Rare tobe at any time Hot. 

Carneades. This Objection, Phjloponys, being in 

| 4 effet 
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eftect ſo mnch the ſame with that of Gaſſendus, that 
it differs from it but in the dreſs you give it, *Ovall 
ſcarce require a peculiar and GkinKk ar (wer and 
therefore, as ſoon as I have reminded you of the 
Diſtr &1or, tnat we have formerly made of the 
Valgar and Philoſophical ſence of the word COLD, 
I ſhall need to alter but alittle what 1 ſaid before, 
by telling you, that fince Fluidity conſiſts in rhe 
various agitation of the inſerfible Corpuſcles of a 
Liquor, and that Heat confiſts in a tymnuituary, but 
a more vehement agitation of the inſenſible parts 
of a Body, and fo, that Hot Water ſcarce differs 

nerwiſe than gr acully, f rom that which is cold to 
Senſe; if Cold be taken in the larger and Pliloſo- 
hical | ſence, It may Well be ſaid, that as long as 
Water retains the form of Water, and ſo continues 
to be a finid Body, thc u2n if may be very cold to 
th2 Touch, yet 1t .is not ad. olutely or pertealy 
cold, and therefore is capadle of a farther degree 
efcoldneſs. which it receives when brought to Con- 
velation ; for till then it was not deſlitute of thoſe 
agile Corpaſcles, that were requifite to keep 1t 
in 1d 3 ard till then, Gaf*ndzus himſelf muſt acknow- 

tedge, th:t it was not abſolutely or perfectly cold; 
becanſe He, as you may remember, did in his for- 
mer ( bur lately mention'd) Argument aſcribe the 
Glaciation of Water to the invakon of thoſe that he 
calls Corpuſcles of Cld. 

Elentherinz. Give me leave to add, Carneades, 
tat *t1s not every Glaciation it {elf that brings Li- 
qigis ro be perfectly Cold in the Philoſophical ſence 
of that exprefſion , and quite expells or ſubdues 
all che agile Particles that were in the Water de- 
fore "twas turir'd into Ice. Por, I think, tha to 
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effe& this change, *tis ſufficient, that ſo many of 
theſe reſtleſs Particles be deſtroyed or diſabled, 
that there remains not enough of them co keep the 
Water in a ſtate of Fluidity, ſo that the ſarpluſage 
may yer continue in the frozen Liquor, and whilſt 
they are there, perform ſeveral things, as the ma- 
king it evaporable in the Air, and even odorous, 
and by their receſs or deſtruction the Ice may grow 

et More cold. And as this Notion ſuits very well 
with the differing degrees of hardneſs , that we find 
in differing portions of Ice, ſometimes upon the 
account of the matter, ( as frozen Water is harder 
than frozen Oyl,) and ſometimes upon that of the 
different degrees of Cold in the fame Water or 
other matter, ( as our Friend ſomewhere obſerves;) 
fo it may be highly confirmed by an Experiment I 
ſaw him make, but that js not yet publiſhed, 

The ſumm of the Experiment was this 3 That he 
firſt pat an He:metically ſeal'd Thermoſcope into a 
Glaſs broader at the top than at che bottom, and 
oreas'd the infide with Tallow, that Ice might not 
ſtrongly fiick to it. In this Glats was put Water, 
more than enough to cover the ball of the Inſtru- 
ment z and that Water being warily frozen,” notice 
was taken, whereabouts the tinted Spirit of Wine 
reſted in the Stemm ; after which, the Inſtrument 
and the Ice being removed into the open Air, upon 
an exceeding froſty morning, the Ice was taken off 
from the ball, and preſently after, the tinted Li- 
quor, as the maker of the tryal expz&ed, ſubſided 
a pretty way (the length of the Inftrument conſfi- 
dered ) below the former mark ; which argued that 
he rightly gueſs?d, that ſuch a degree of Cold as is 
ſufficient to turn Water into Ice, may not produce 

C4 a Bo- 
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a Body perfectly Cold ; this Ice it ſelf keeping the 
inclos'd ball, in a ſence, warm, by fencing oft the 
Air, winch, at that time, (even in our temperate 
Clime) by the Effe& appear*d to be colder than 
the very Ice. And, me thinks, it may ſtrengthen 
Carneades's Diſcourſe, to repreſent, that there is 
no ſufficient cauſe, why many things that are rec- 
kon'd among Privations or Negations by the Peri- 
pateticks themſelves, as well as Cold is by Carne- 
ades, may not admit of degrees3 as may be exem- 
plied by Deafneſs, Ignorance, and divers other 
things» And to bring a caſe, not very unbke that 
under confideration, we may take norice of a total 
Eclipſe of che Moon, which you know alwayes hap- 
pens when ſhe ts at the full. For Darkneſs in the 
Air deing acknowledged to be a Privation or Nega- 
tion of Light, when the Earth interpoſed between 
the Moon and the Sun has Eclipſed her, for in- 
ſtance, nine digits, ( as Aſtronomers ſpeak,) Men 
generally complain of darkneſs in the air, though 
there remain a con(iderable part of the Diſc or 
the Hemiſphere. of the Moon obverted to us yet in- 
lIignten'd by the Sun3z bur when the interpos'd 
Earth proceeds to cover the remaining three digits, 
and ſo makes the Eclipſe total, the darknels allo is 
{aid and efieem'd tobe much increas'd : Nor would 
men othzrwiſe be perſwaded, though Themiſtizz 
ſhould tell chem, that the Air cannot have grown 
darker» thongh it were dark before, and indeed 
chaugh the Air was more and more darken'd in 
proportion to the increaſe of the Eclipſe, yet it 
was never compleatly darken'd 'till it became to- 
tal. Bat fear I dwell too long upon one Argu- 
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Elena, 3 Et me therefore, Carneades, ſumm up 

what I take to be your Doctrine ,. and 
tell cheſe Gentlemen , that I think you do not look 
upon the Senſation of Cold as a thing effetted by 
an intire Privation properly ſo called and confi- 
der'd as ſuch, but that according to you that ſlow- 
neſs of motion in the Particles of cold Water, 
which the Hand finds when *tis chruft into that Li- 
| Quor, does occaſion the Spirits and the Corpuſcles 
of the Blood to part with to thoſe of the Water a 
conſiderable ſhare of cheir own ſurpluſage of agita- 
tion, whereby they loſe ir themſelves, upon which 
15 conſequent a Perception of this change made in 
the Hand, which, if it be very great, 1s alſo fre- 
- quently accompanied with ſome ſenfible change 
in other parts of the Body , occafion'd chief- 
ly by the frequent returns of the circulating and 
| highly refrigerated Blood to the Heart, whence'tis 
diſperſed to the whole Body. According to which 
Doctrine, the Senſation of Cold is but a perception 
of the leflen'd Agitation of the parts of the Hand 
Either ſtable or fluid, eſpecially of the Bloodz 
which alterations are in great part produced, not 
; by the coldneſs of the Water, as Cold is a Privati- 
- on, but from the neiv modification of the action of 
the Blood and Spirits upon the Nervous and Mem- 
branous parts, the conſtriction of whoſe Pores con- 
currs to that Modification. And, if I do not nu{> 
 underftand your Opinion , Carneades, methinks 1t 


may be confirmed by this which I have known ob- 
ſerved 
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ſerved by experienc'd Chirurgeons, that by too 
{tric Ligatures unskiliully made, an Arm, for its 
ftance, may be gangrevated 3 10 Which caſe, all the 
proper and immediate effe& of the Ligaure 1s but 
the conftriction of the part, though that conſtricti- 
on being unuſual and exceilive, 1t proves the occa- 
fion of the mortifying of the Hand and Arm by hin- 
dring the free and uſual acceſs of the Biood and 
Spirits tothat Limb ; upon which, by the depraved 
action of the parts of the Body one upon another, 
and the concurrence of external Agents, there en- 
nes a Mortification or Gangrene of the patt, 
which, if due, Remedies be nor timely employ- 
ed, 1s communicated to other parts and kills the 
Man, 
Carneades. Whatever become of your Inſtarce, 
Eleutherius, I thank you for your readineſs to pro* 
poſe it 1n favour of my Hypotheſis, which you will 
eaſily judge not to be much concern'd in the cloſe 
of the excellent Gaſſendus his Arguments for the 
Pofitive Nature of Cold, For though theſe words 
Of NS — | | 

Themiftins, You may ſave your ſelf the trouble 
of naming them now, fince, whatever they may 
ſeem to you, I protels I look upon them as con- 
caining a diſtinct Argument, which I ſhall there- 
fore propoſe 1n its due place hereafter 3 but in the 
mean time, and before we leave the Argument you 
would have us diſmiſs, give me leave to remind 
you, Carneades, of ſome part of your former Dif! 
courſe, and to take thence a rife to tell you, thatl 
you, who told us that we onght not to conſider the) 
Operations that Qualities have npon our own Sen 
fories only, bur allo what they do to other Bodies, 
| wall, 


Privative Nature of Cold, a7 
o Will, T hope, allow me to demand, how a Privation, 
» (or if you will, how an Imminution of Motion can 
e produce the hundredth part of thoſe Effects which 
it We daily ſee produc'd by Cold in the Bodies that 
; Are abuut us, 
| Carneades. I thought, Themiſtizes, I had intima- 
- ted to you alreacy , what might have prevented 
d your Queſtion 3 bur fince I ſee 'tis otherwiſe, you 
d Jhall not find me backward to explain my ſelf a little 
r, More fully, T do not precend, that either an abſo- 
1= Jute privation of motion in a Body, or a ſlowneſs 
t,t motion an the parts of it, 1s, as ſuch, the proper 
Ericien cauſe of the Effects, vulgarly bur unduely 
rebſcrib'd to Cold alone 3 for, in my opinion, Cold 
js rather the Occaſion, than the true Efficient Cauſe 
eg ſuch Effects, which, I think, are properly tobe 
o-Icribed to thoſe Phyſical Agents, whoſe actions or 
illdperations happen to be otherwiſe modified than 
\ſetlſe they would have been upon the occaſion of that 
hekmminution or ſlackneſs of Agitation which they 
dgMeet with in cold Bodies, by occaſion of which 
hey are both deprived themſelves of the Agitation 
Jlelhey communicate to ſuch {low Bodies, and rhere- 
aydy act no longer as, were it not for that loſs, they 
hich and by a natural conſequence of this change, 


re-Nhichis made in themſelves, they do alſo, though 
theeſs notably, mocifie the aRtion of other Bodies up= 
'00Þ0 them : From waich unuſual alterations happen- 
:ndÞg in a World fo fram'd as this of onrs is, and go- 
)iſ-tern'd by ſuch Laws reſpe&ing Motion and Relt as - 
hatire obſerved among Bodies, there mult in all pro- 
thoability reſult many new, and ſome of them conſ1- 
en-lerable, Phenomena. For though Q1ieſcent Bodies 
es,cem not to have any aCtion which among corporeal 
ll, {ub- 
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ſubſtances ſeems to be perform'd only by Lo 
motion ; yet Bodies quieſcent themſelves may cot 
Curr to great Effects both by determining the m 
tzons of other Bodies this or that way, or by rece 
ving their motion totally or in part, and ſo depr 
ving the formerly moving Bodies of it : Thus t 
Arches of a Bridge, though immoveadle themſelve 
by guiding the water of the River that beats again 
them, may occaſion a rapid and boiſterous [trean 
capable to drive the greateſt Mills, and perfor: 
more conliderable effects, though the River, bt 
fore it met with them, ran calmly enough, as 
evident at London Bridge, eſpecially when the W 
ter is near a low Ebb. And now I have mention 
Water, I will add, that though Water it ſelf be nc 
a quieſcent Body, bat being a Liquor has its par 
in perpetual motion among themſelves; yet finc 
tnat agitation 1s exceeding {low in compariſon of th 
ſwiftneſs of a Cannon-bullet, in reſpe&t wherec 
the calm ſurface of the Water participates of th 
nature of a Quieſcent Body , Bullets themſelve 
ſhot from out of Guns elevated but little above th 
Level of the Water, ( upon which ſcore they mak 
but a very ſha'p angle withit ; ) theſe Bullets, | 
ſay, do not unfrequently reboand from the Surfac 
of the Warer, and conſequently, even theſe ſo won 
derfully ſwift Bodies receive a new Determinatio! 
from it, | 
Eleutherius. One may add, Carneades, to. youl 
- Inſtances, that in a Tennis-Court the wall, agaial 
which Ralls are ſtrongly impelÞPd by a Racket, co! 
tributes much to the miſchief thac thoſe Balls d{ 
ofcen to By-ſtanders in the Gallery, as the Wall, 
though it ſelf unmov'd, gives a new Determinatid! 
i 
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to the moving Ball, and by its reſiſtance makes it 
- {rebound or refl:& at an Angle equal to tha of the 
ce;/ Balls incidence. And this concurrence of the 
a: Wall to ſuch Effe&s is the more evident, becauſe 
wor this other circumſtance, ( which alſo befriends 
[your Opinion, ) that, if the impell['d Ball, inſtead of 
un Picting againſt the Wall, bits againſt the Net, this 
i als, yielding deprives the Ball of its Zoype:z5, and hin- | 
org 4ers the reflection that would elſe enſue. 
be! Carnead. You have, I confeſs, ſomewhat pre- 


{Fort me, Eleatherius 3 but yet not altogether : 


Oct, 


£ 
wo Y 


e 
J 


Ves, 


af For though I was going to propoſe the example of 
nl Ball, yet 'twas in ſemeyhat a diftering way for 
10/1 Was about to propoſe to Themiſtins the example 
ar 2 Ball, which if it be forcibly and perpendicularly 
- jthrowa againſt the hard Ground, has its Determi- 
nation {ſo alter'd, that whereas it moved before 
towards the Centre of the Earth, it immediately, 
with almoſt the like ſivifrneſs of motion, tends di- 
|retly upwards, And if on the other fide you 
throw the Ball, not againſt a hard, but againft a 
muddy piece of ground, it will not rebound, loſe- 
ing its own motion, by communicating it to the 
parts of the yielding Mudd; as may be in ſome mea-« 
ſure illuſtrated by the great commotion made in a 
ſmall Pond of Water, when a Ball {( or a round 
| ſtone) being but gently let fall upon the ſurface of 
{1t, has its motion thereby deaded , and transferr'd 
9 to the parts of the Liquor , which perhaps wall 
4 be ag agitated at rhe remoteſt brink of the 
| ond, 
he Eleuthericu, Theſe Examples may conduce much 
| to explicate your Do&rine , Carneades, but fince 


b : T heriſtins himſelf was (0 equitable a while agoe, ” 
{ 


| 


30 Of the Poſitive, or 
to allow you much time to defend ſuch a Paradoi 
as yours againſt Gaſſendxs's Argument, I ſhall wit 
your leave ( of which I doubt not ) to the Exam: 
ples already mention'd add this one more, Sup 
poſe upon a ſtream that runs through ſome Tow 
( which is not very rare ) there were built a num 
ber of differing Mills, ſome for the grinding « 
Corn, others for the Fulling of Cloth, others fo 
the moving of Bellows to meit Oars and Metals 
others for forging of SWord-blades z others for ma 
king of Paper, and others for other uſes : And ſup 
pole that an Enemy coming to beſiege this Towr 
ſhould ſucceſsfully imitate Cyr's Stratagem, whe 
by ſuddenly diverting the courſe of Enphrates h 
took Babylon 3 would it not be conſequent to th 
derivation of the Water into ſome lower place 
and this ceaſing of the Scream to run in its forme 
Chahnel, that the a& ion of all theſe Mills, by whic 
ſo many differing operations were perform'd, mu 
of neceflity ceaſe too? though the Beſiegers do no 
produce this change by any pokitive and dire vid 
lence that they offer to the Mills, but onely | 
hindring them from receiving the wonted Impull 
which were requiſite to keep them in motion. 
Carneades, I diſlike not your Inſtance, Elenth, 
rims, Which yet will not altogether render uſele 
what I was going to fay about a Wind-mill, whic 
will 1I[nftrate one part of my Do&trine, for whic 
your Water-mill does not ſeem to have been in 
tended, And that this Example may the better d 
ſo, I will ſuppoſe a Wind-mill to be built in ſom 
low place near the bank of your ftream , whic 
ſtream we will ſuppoſe tobe lyable, as ſome othe| 
are, upon the falling of great and ſudden rains up 
o 
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on the nejghbouring hills, to overfiow its banks, in 
caſe the increaſe of the Water be not tFen hindred 
by the Wind-mulls lifting up conſtantly ſome parts 
of ir,and conveying it away by Pipes or otherwiſe : 
Aid then let us ſuppoſe, what really ſometimes 
happens, that the Wind ſhould ſo ceaſe, that there 
ſhould not blow any wi: d tron? enough to move 
the ſails for a great While together;z will it not 
hence mavifeſtly follow, that by reaſon of this abs 
ſence of the W1::d, which abſence has the nature of 
a Privation or Negation of a Stream-like motion in 
the Air, not only there will be a ceafing of thoſe 
Eff-&s and Operations whatever they were, that 
were wont to be periorm*d within the Mill it ſelf, 
but alſo there will be a durable intermiſſion of that 


| min work of the Mull whereby it carried off ſuch 
! aquantity of Warer z which work ceafing with the 


Wind, whilſt the flowing in of the Water does not 
ceaſe too, but continnes as formerly , the (till-in- 
creaſing Water muſt bear down or oveiflow its 
wonted Banks or other Boundaries, and by its un= 


| ruly effuſions drown the neighbouring parts, and 
| produce the Diſorders,that is, the new Phenomena, 


naturally conſequent to an Inundation made by ſuch 
a quantity of Water, And if the Water conveyed 
away by means of the Mill throngh Pipes or Chan- 
nels were employed to water Grounds, or other 


| particular uſes, the growth or fertility at leaſt of 
| the Vegetables that Water was requifite to nou- 
; rich, or the other uſes to which it was neceſſary, 


; muſt conſequently be much, if nor totally, hin- 
« dred. 


Philopons. I know not whether we may not 
refer to the-S1bje& of your Diſcourſe, what _ 
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be obſerv'd in Paralytick affections, where a little 
Viſcous or Narcotick Humour obſtru&ing or other= 
wiſe diſaffecting one part of a Nerve, | though its 
Proper and immediate a&tion be only to hinder or 
weaken the Spirits, that were wont, in competent 
plenty, to paſs freely along the Nerve to the Muſcles 
whereto it leads 3 yet the action of the other parts 
of the Body and the Relaxation of the Fibres do 
oftentimes produce a tremulons motion in the 
Limbs, and particularly the Hands ; and ſome- 
times alſo the Mouth, Neck and other. parts, are 
drawn awry in-an odd and irighrful manner, 
Carneadess Though 1 approve of Philoponus's 
fancy, yet I think a more quick and notable In- 
ftance to the ſanie purpoſe may be taken, from what 
happens to Birds, and Rats, and Cats, and fuch 
kind of warm Ammals, in Mr. Boyle*s Engine, 
For as the Air by the agitation of its parts, or that 
of ſome Ethereal ſub{tance thar pervades it, enter- 
tains the flaidity of Water and other Aqueous Li- 
quors; and when that agitation is hinder'd or too 
much lefſen'd, Water ceaſes to be fluid, and upon 
that divers. Violent Effects enſue, wont to be a- 
ſcrid'd to Glzciation : Fo the bodies of warmer 
Animals, having been born in the Air, and per- 
petually expos'd to the action of it , ( though that 
be ſeldome heeded) when being plac'd in the Re- 
ceiver of the Air-pump, and by the operation of 
that Inſtrument, which withdraws the former Air 
and keeps out the new, the Air that was wont con- 
tinually to.a& upon them, 1s kept from doing ſo 
any longer, though this abſence, or not touching 
of the Air, be bat a privative or negative thing, yet 
by reaſon of the ſtructure of the Animn/, his Spi- 
rits 
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rits and Humours, afliſted by the concourſe of more 
general Cauſes, are brought to a& ſo differingly 
trom what chey were wont to do, that the Blood 
and Juyces ſell, the Stomach vomutrs, the Anima! 
crows faint and ftaggers, the Limbs, and at length 
the whole Body are convulſed, the Circulation 1s 
Ropp'd, and at laſt the whole Anima! kitl'd 5 and 
all this done '1n a very few minutes of an hour, 


- without the vifidle intervention of any pofitive As 


SCI. 701-57 4. 4: B17 | 
Elentherius. What you ſay, Carneades, concern- 
17s the quick and violent Deach of warm Animals 
in Mr. Boy/e's Engine, puts me in mind of an Ex- 
periment I ſaw made in that Inſtrument upon cold 
Animals, Which, methinks, may well 1lluftrace the 


_ Compariſon we lately. employed of a Wind-mill. 


For as thoſe grear artificial Engines lofe their Mo- 


| tion, and the Operations depending on it, if that 
' Stream of Air, we call the Wind, be held from 
| keeping them 'going ; ſo Inſes and ſome other 
: cold Animals have their differing motions ſo de- 
' pendent upon che contact of the Air, that, as ſoon 
| as ever they are deprived of it ( by the Engine we 
| are ſpeaking of ) divers ſorts of them will lye 
' moveleſs as if they were dead; and I have known 
| ſeveral of them that vere puc in together, continue 
! 1n thar ſtate for many hours, as long as it pleas'd 
; our Friend to with-hold the Air ; but when-once 
\'He thought fit to let a Stream of Air enter the 
 *Receiver,theie ſeemingly dead Animals, as Worms, 


4 ſo Bees, Blyes, &c. like ſo many little Wind-mills of 


ning! 
yet; 
p1- 

rats. 


Nature's ( or rather her great Author's ) making, 
were ſet a moving 1n various manners ( as creeping, 
flying, &c.) ſuitable to their differing Species, 

D Carne- 
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Carneades.So that to ſumm up in a few words thi 
Reſult of theſe Inſtances, and the reſt of the pal 
Diſcourſe on the ſame Subject, it appears by wha 
has been ſaid, that the Effects undeſervedly aſcrid'« 
to Cold, need not in our Hypotheſis be referr'd ti 
a Privation, but to thoſe politive Agents or activ! 
Cauſes, which by their own nature are determin' 
to at otherwiſe on, or ſuffer otherwiſe from, on: 
anather, in caſes; where there is a great hindranc: 
or ceaſing of worted agitation, than where ther: 
15 NOts 
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Then may perhaps now be time to.put Car 
neades 1n mind, that, in what-h 
has been diſcourſing all this while , he has pro 
pos'd Anſwers but to a couple of Gafjendr's Ar 
ouments, and left the reft untouch'd, 

Carneades. 1 ſhould readily grant , Themiſtins 
that I have cvelt roo long upon ſo few Arguments 
if I did not hope, that by fully anſwering Them 
and giving the Company a particular account 0 
my Notions concerning Cold, I might very muci 
ſhorten and facilitate the remaining part of m] 
Task, which engages me to return Anſwers to th 
other Arguments you ſpeak of, the grounds 0 
ſolving which,lI think, I have already laidin the pal 
Diſcourſe. And therefore you may go on to propef 
the next Argument ofGafſendrnas ſoon as you ro 
Tit 
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T hemiſtins. And I ſhall do it, Carneades, in that 
Learned Man's own words, Which I well remem- 
ber to be theſe: Fac manum immitti | 
jn aquam nunc calidam, nune frigidam 3 
quamobrem manus intra iſtam, ny1 in- 
ira illam refrigeratur * an quia calor manits intra 
frigidam retrabitury manuſque proinde relinquitur 
calida minus ? At, quidnam calor refugit , quod 
intra frigidam reperiatur ? nonne frigns * At þ fri- 
gus eſt tantum privatio, quiduam calor ab illa metuit * 
Privatio ſans nihil eſt, atque adeo nihit agere, unde 
ejus mtu; incutiatar, poteſt. | 
— Carneades. This Objection, Themiſtins, may 
. indeed puzzle many School-Philoſophers, but will 

eafily admit an anſwer in my Hypotheſis. Forthat 
does not oblige, or ſo muchas tetnpt,:we to aſcribe 

( 4S a Peripatetich would do, ) to a' meer Quality, 

-... { for ſachis Heat, ) both a knowledse of its danger, 
he! and a care 4d sktll to preſerve it ſelf from its Ene- 
\ro-) yz the Cold, by a retreat inwatds. For, agree- 
Ar. ably to what T lacely delivered, ?cis obvious for me 
_ + to explicate the Phenomenon thus : When a man 
Zing Pts his Hand into warm Water, the agitation of 
ents; be Corpuſcles of that Liquor ſurpaſſing that of the 
em Spirits, Blood, and other parts of his Hand, cannot 

q dutexcite in hima ſenſe of Heat ; but when he puts 
muct *b< ſame Hand into cold Water, the caſe ought to 
f mi de much altered, not by any imaginary retreat of 
o th; he Spirits, -bur the communication of motion by 
ds q ther parts to the ſurrounding Water , by which 
ie pal Means there muſt be in the'Hand a great lefſening 

cot the formet agitation of its parts, the perception or 
'ſefiſe of which decrement of metign is that which we 
Tj, call the Feeling of Cold, 

| D 2 Elew- 


Gaſſend.Li6. 
G., Cap. 6. 
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_dnc'd by the former, as Heat by the latter, F- 
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Eliutherius, T think indeed , Carneades , th: 
though this Argument may ve conſiderable again 
choſe that the Learned framer cf it might have 1 
tis Eye, itis but invalid againſt you. But can yc 
as well decline the force of that orher Objectioi 
which Gaſſendzs more infifts on, and which ſeen 
as direly to oppoſe you as ary other Adverſaric 
of his Hypotheſis? "© 6 

Thewiſtias. 1 preſume, Elewwtherius, you me: 
that cogent Argument, which Gaſſendas propoſi 
and proſecutes more fully than the reſt, deducir 
it from the way of artificually freezing Water by 


. Mixture of Snow and Salt, placed adout the oatſic 
of the Glaſs that contains che Liquor. For from th 


practice he; rationally. concludes , that fince th 
frigorifick mixtuze.is through the Glaſs ableto free 
the Water into. Ice, it may as juſtly be affirm'd | 
aa by Corpuſcles of Cold, as Fire can be to at 


 by-Calorifick Torpuſcles, when kindled Coals, pl: 
_cedon the outfide of the Glaſs, make the contair 
ed Water boyl... And this cogerit Argument wil 


I hope, prove the more ſatisfaCtory to Carneade 
fince *ris not. drawn. from what he would call a di 


ſputable Peripaterick Notion , but from the ſam 
. Quiver, whence he affects to take his Shafts, Ex 


perience it ſelt,. 


Carneades I-tieely acknowledge, Gentlemen 
this Argument to be very plauſible 4. but that it 


clear and cogent, I muſt nor grant, till I be bett! 


fatisfied that it. is ſ0, 
And, I ſhall ſcarce think it as evident, that I 


and Salt a&t by .a Poficive Quality, as that burnit 


Coals do fo, ,though Cold ſeems as well to be pr 


il 


' ries, but by that ( 
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innumerable Experiments ſhew, that ZTear, in the 
Fire eſpecially, rs a Poſitive Quality, confiſting in 
a tumultuary and vehement agitation of the minute 
parts. of the Body that is ſaid to be hot, and produ- 
cing alſo in the Bodies that *cis communicated to, a 
local motion, which is manifeſtly a poſitive thing. 
This is ſo evident, in the heating of Bodies by 
mere attrition, the ſmoaking and melting of divers 
Bodies in the S.1n-beams ( eſpecaally at fit crimes of 
the day and year, the ſudden boiling and diffipa- 
tion of Water,Ou1l,;e+c. dropt ona red-hot iron,and 
many other obvious inſtances, that *rwyere a needleſs 


| Work to go about to prove it, eſpecially fince both 


T hemiſtins's Peripateticks, and Gaſſendss himſelf, 
who ſo often diſagree about other things, agree 
in confeſſing that Heat is a Politive Quality. 
Themiſtias. But remember, Carneades, that the 
grounds on which they do fo, are the ſame, on 
which Gaſendas juſtly builds the Propoſition, that 


.. Cold alſo is a Poſitive Quality. 


Carneadese I did not torget thats Themwiſtias 3 for 


\ I was about to ſubjoyn to what I laft ſaid, that *tis 


evident not onely by the confeflion of my Adverſa- 
which to me is much more con- 
fiderable) of Nature her ſelf, proclaiming it in the 
Inſtances I juſt now mentioned, thar Heat is a Po-- 
fitive Quality 3 - whereas that Cold likewiſe 1s ſo, 
does not appear to me by the Experiment of Arti- 
ficial Congelations. For, in this all that is clear in 
matter of fat is, that Snow or beaten Ice and Salt - 


; are put about a Veſſel full of Water or other Aque-- 

., Ous Liquor, and that, within a while after this 
Water degins to be turn'd into Ice ; but , that this 

; Glaciation is perform'd 


by ſwarms of atoms of Cold, 
D 3 chat 
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that permeating the Glaſs, invade and harden the 
Liquor, 1s not perceiv'd by Senſe, but concluded 
by a Ratiocination, the cogency of which I am al- 
low'd to examine without affronting the certainty 
of Senſe; that not being concerned in the caſe, 
If then an intelligible way can be propoſed of fair- 
ly explicating the Phenomenon, beſides that inſilted 
on by Gaſſendus, the obje&tion drawn from this 
Experiment againſt my Hypotheſis will be invalid, 
And ſuch an Explication Monfieur Des-Cartes 1n- 
FEARS, gemioully gives in his Meteors : xi 
Cad. 3. Materia Sabtilis ( ſayes he ) partibs. 
hujus que circumfuſa craſſior aut mis 
nus ſubtilis, cf conſequenter plus viriam habens, quam 
illa que circa nivis partes herebat, ocam i/liws occur 
pat, dw partes nivis liqneſcends partibus Salis cir- 
cumvoluuntur. Facilius enim per ſale ATJUE gnam 
per dwlcts poros movetur, & perpetuo ex corpore uno in 
allud tranſire nititur, ut ad ea loca perveniat in qui- 
bas motui ſno minus reſiſtitw : qu» ipſs materia ſub- 
tilior ex nive in aquan P:netrat, ut egredienti ſac- 
cedat, & quum pon ſatu valida ſit, ad continuandam 

agitationem hujus aque, Ulam cancreſcere finite 
Philoponus. T leave T bemiſtins to confider, whe- 
ther this Explication. be wi:hout Exception, buc'l 
confeſs it 1s-not. without Analogy, and that even 
amoneſt the four firſt Qualities raemſelves. For 
when we Chymifts hav a mind to dry { for 1in- 
ſtance.) the Calces or Piecipitates or other Pow- 
ders, from which we have filcrated the Liquors we 
employ to.'waſh or dulcihe-them, *ris uſual. either 
to put, the Filters, wherein theſe Powders remain 
almoſt 1n the form of Mudd , or to ſpread the ſtuff 
it felf ypon brown Paper or pieces of Brick or 
Chalk, 
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Chalk, which much haſten the exficcation of the 
things laid upon them, not by any drying Particles 
which they emitt into the ſoft ſubſtances, but by 
imbibing the ſuperfluons parts of the Liquor, and 
thereby freeing trom them the Subſtances to be dry- 
ed, And, I remember, I have ſeen our Friend 
Mr. Boyleg by immerſing a piece of ſoft crumb of 
bread into aa aCtually cold Liquor, that would ha- 
ily 1mbibe its Aqueous Corpuſcles, and dry it in 
a _ or two of an hour ſo as to make it fee! 
hard. 

Eleatherins. Thele inftances bring into my mind 
another Chymical Experiment, that I have ſeen 
made by the ſame Gentleman, which was ; That 
by putting into. weak Spirit of Wine a ſufficient 


- quantity of Salt of Tartar, he quickly defleamed 


the Spirit without Diſtillation, or ſo. much as Heat. 
And this will the better illuſtrate the Carteſian Ex+ 
plication, becauſe *tis manifeſt by the change that 
will be made of the moſt part of the Salt of Tartar 
into a Liquor that will not mix with the now de- 
fleamed Spiric of Wine, that the reaſon of the 
Operation 1s, tnat the Aqueous Particles of the 
Phlegmatick Spirit, finding, it ſeems, more conve- 
nience or facility to continue their motion among 
the Fixe Corpulcles of the Salt, than the Vinous 
ones of the Spirit, paſs into che Alkaly and diſlolve 
itz and thereby deſert the Liquor through which 
they were diffuſed before, And I know another 
Saline body, that ſo unites with Water, as not to be, 
by the Eye, diſtinguiſhable from it, and yer is of 
ſuch a Texture, that Water is ſo much leſs d:1po- 
ſed to mingle with it than with Spirit of Wine it 
ſelf, thar it will forſake the Body it kept in agitation, 

D 4 t© 
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to pa(s into this Spirit ; and ſo leave that which it 
kept 1n the form of a Liquor before, to appear in 
tne tor of a confeſtent Body 5 which inſtance comes 
ſome:;vhac nearer than the former to the Experiment 
of Glaciation, | 
"arneades, Though what you have recited, Gen- 
tiemen, 2 not unwelcome to me, yet, I think, I 
can propots you an Experiment fitter to dilucidate 
tne Carrean Explication, For, I remember, that 
our common Friend, having a mind to ſhew, that 
a imall proportion of agile matter, invifibly diffus'd 
through a Body that would be otherwiſe conſiſtent, 
may bring it to, and keep it in, the ſtate of Flui- 
dity3 deviſed and ſhewed me the following Expe- 
riment, H2 took Camphire broken into ſmall 
bits, and cafting a convenient quantity of it upon 
Aqua fortts, ſuffer?d it to float there, ill without 
Heat the Camphire was diffolv'd into a Liquor, 
and it lo:k'd and felt like an Oyl, which, though 
thaken with; the Aqua fort;s, wauld emerge to the 
top again. If this Oyl were kept well {topt, that 
the Sp:its of the M=nſtraum might not evaporate, 
it would ( as he aftiim'd tryal had tanght him ) con- 
tinae long Al1id, he having ſometimes kept ita year 
or two or more. And that 'tis the agile Spirits of 
the Aqua forrts that keep the Camphire flaid, he 
has made prebable by divers thirgs that I muſt not 
nov {tay to recite. And thatth2 Cuantity of theſe agile 
Particles is but ſmall, I am induc'd to think by this, 
among other things, that when I have made a ſmall 
parcel'of but moderate 49 44 forrzs turn a pretty pro- 
port on of Campti:e into Oyl, & ſeprrated that Oyl 
trom at, I coula, by cafting freſh Cimpture on the 
ime Atenftrnamy reduce that alſo into the form of 
| Oyt, 
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Oyl. Now, that theſe Fluidifick Spirits ( if I may 
ſo call them) are not ſenſibly warm (no more than 
the Carteſian Materia Coleſtrs) in Water, is mani» 
feſt to the Touch : And whereas I at fult ſuſpe&= 
ed,that the reaſon,why the pouring of this Oll ints 
Water doth preſently reduce it intoCamphire again, 
might be the coldneſs of the Water 3 Iafter thought, 
upon a farther information, that the rea;on rather 
was, that the Nitrous Spirits being diſpos'd to paſs 
out of the Oyl into the Water, this Liquor readily 
imbib'd and diluced them, and conſequently diſabled 


| ſo many of them, that thoſe that remain'd could not 


do their former work any longer : fince he had try- 


. ed purpoſely, that the Reduction of the Oyl into 


Camphire would preſently be made, though that 
L:quor were not pour'd into Cold Water but Hot ; 
ſo thar the agitation, that it received from the par- 
ticles of the 2Zenftruum, though not to our Touch 


, ſenſibly warm, was much more efficacious, than that 


which it received from the Heat of the Water. 
Elentheriuas. T know not, whether beſides the 


' Inſtances that have been now propoſed , one may 


not alledge ſuch an Argument alſo in favour of the 
Carteſan opinion about Cold, as would not be in- 
Genificant , though it ſhould be made appear, that 
Cold may ſometimes be produced by or upon the 
Emiſſion of Corpuſcles, that in ſome ſence may be 
calPd Frigorifick, For there may be Corpuſcles 
of ſuch a Nature, as to fize, ſhape, and other at» 
tributes, as to be fit to enter the Pores, and pierce 
even into the inward parts of Water, and ſome 
other Bodies, ſo as to expell the calorifick Cor- 
puſcles they chance to meet with, or to clog or hin- 


der their a&ivity, or on ſome other account _— 
0 
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derably to leflen that agitation of the minute parts 
by which the Fluidity of Liquors and the Warm: 
of other Bodies 1s maincain'd, But, even 1n ſach ca 
ſes, thohgh the Agent and the Ations that pro 
duce Coldneſs, be Poſitive things, yet the Nature © 
Coldaeſs it ſzIf may contift i a Privation. As whe 
a man.is kili*d by a bullet, his Death 1s effected b 
a Politive and even impetuous Action , and ye 
D2ath it {cif is bat a Privation of Life, It alſo 1 
a duik Ro. m a man caft cold Water upon a barmin! 
Cal, thouga che Water act by its Poſicive Qualt 
ty of mo:ture, and, by virtue of that, extinguuſ 
tne Fire, 2»d by that means deſtroy the Light, ye 
the Darkn2ſs that is conſequent npon this ation 
is not a Poſitive thing but a Privation. | 


SECT. VL 


Phil;p. THe pauſe you here made, Gentlemen 
maxes me think 1t ſeaſonable to pu 
the Company in mind, that it begins to grow late 
and therefore to call upon T hemiſtius to produc 
ivhit he has yet toalledee out of Guſſendus. 
Themiſtins. The Philoſopher you have nam'd 
h15 inaeed anotaer Weapon to deliroy the Erron 
adoat Quid, which he confute:. And this Argu 
mentlike a two-edged $vo1d that cuts on both fides 
does not galy confirm what he maintains, but de 
liroy the ctiet obje&tion that can be made by hy 
A..verſaries. : The Argument I ſpcak of he propo: 
ies 1:1 theſe, terms : Tawerfi multa videantur ex ſol; 
Call h 
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ealorts abſentia frigeſcere, nibilominus niſs frigus ex- 


| trinſecus introducatur, non tam proteito frineſcere 
' quam decaltſcere ſunt cenſenda. Efto enim lapis, 


/ignum, ant aliquid aliad, quod nec calidum nec fri- 
gidum fit, id ubi fuorit admotum igni calefiet [anc z 
at cum deinceps calor excedet, neque frigidum ullun 
circumſtabity nn erit cur dicas ipſum frigefteri potiuns 
quam minus calidum fieri,redireve in ſunm ſtatum. 
Carneades. Whether this contain not a diſpute 
de modo icgqzendi, I ſhall leave the Company to 


Judge by what I ſhall return in anſwer to it. I ſay 


then, thatit ſeems to me, that there is in the Diſ- 
courſe an Ooſcurity, if not an Ambiguity, though 
I am confident . nor affected by the Candid Gafſen- 
das. But to anſwer as direatly as I can ; It we ſpeak 
only of a Coldneſs as to Senſe, I ſee not, why Wa- 


; ter ox Woad or any ſuch Body that is heated by the 
\ Fire, may not upon 1ts removal thence be ſaid to 
| grow Cold and not barely to decaleſcere in our Phi- 
' loſophers ſence of that word. For the Heat and 


Coldneſs of Water, in reference to Senſe, conhiſt- 


' 1ng, (as T lately ſhew'd) in this, that the Partt- 
: cles of it are more or leſs agitated than the Hand 
; that is immerſed in 1t, they need nothing elſe to 
+ make the Liquor grow Cold, than ſuch an imminu- 
! tion of the brisk motion of its Corpuicles, that 
| they ceaſe to be as much agitated as thoſe of our 
: Organs of Feeling : And if this already impair*d 
' agitation be ſtill more or more leflen'd, the Liquor 


will ill grow colder and colder without the help 
of any Poſitive Cauſe, *cill at length the agile parts, 
that kept it flaid, being quite expell'd or diſabled, 
the form of the Liquor comes to be exchang'd for 
that of Ice, 

Phis 
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Philoponus. But what ſay you to that part of Gaf 
fendus's Argument, Where he propoſes an Adia: 
phorous Body, which, when affected with an ad 
ventitious Heat , would not grow cold by the bar: 
removal or ceſlatzon of that Heat, unleſs 1t were re: 
frigerated by an Agent, that were poſitively anc 
actively Cold ? 

Elemthering. I ſay , Philoponas, this Suppoſitior 
thould not be made, and that I know of no ſuct 
Adiaphorous Body, For fince, as I have beer 
ohlig'd to inculcate, thoſe Bodies muſt be Cold az 
to ſenſe, whoſe parts are leſs agitated than thoſe o 
our Hands, and conſequently Metals, Stone, Wood 
and other Solid Bodies, and alſo Water, Wine, 
and all other unmingled Liquars we know, being 
heated by the Fire, will grow cold again of them: 
ſelves, becauſe the advencitious motion ceaſing by 
degrees, either upon the receſs of the Igneous 
Corpuſcles, or the imparting of the extraneous 
avitation to the Air or other contiguous Bodies, the 
Stone or Water, ec. Will again have ſo much faint- 
er an agitation, than that ot a mans Senſory, as to 
be by him judged Cold : And becauſe almoſt all the 
Species of permanent Bodies here below that are 
known, have 1n whar 1s call'd their Natural ate 
a leſs degree of Agitation of their Infenſible Parts, 
than mens Organs of Feeling are wont to have 
thoſe Bodies may be ſaid to be Naturally Cold, and 
therefore ought not to be ſuppos'd to be indifferent 
to Cold or Heat. 

PhiloÞonu. Bat whether or no Nature do really 
afford uz an Actaphoroys Body ; yet ſurely the 
mind is able to conceive one, and therefore Ga/- 
f{rnius may be allowed to ſuppoſe ſuch Bodies, and 

| Car 
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Carneades may be oblig'd to anſwer what he argues 
upon that Suppoſition, 

Carneades. "Tis one thing to propoſe an Adia- 
phorous Body, as barely an intelligible or a poſſible 
thing ; and another, to give Inſtances of it, 25 Gaſ- 
ſendus has done in particular Bodies, in which that 
indifference is not to be found. - And'tis this laſt 
kind of Suppoſition that I diſallowed in Gaſſends's 
Argument, But 1f a Body ſhould be propoſed as Ad:- 
aphorous in reference to Heat or Cold, I might ſay 
without prejudice to my Cauſe, that if ſuch a Body 
ſhould be carried into a hot place, it might there 
crow warm 3 and if it ſhould be removed back a- 
ain, and kept till it loſt that new adventitions 
Heat, it might rather deca/eſcere than grow cold as 
to Senſe, But the reaſon is, becauſe 'ris notevery 
degree of imminution of Heat that 1s able to deno- 
minate a body Cold, but ſuch a degree as reduces 
the parts of ir to a fainter motion than is at that 
time in thoſe of our Organs of Feeling ; and till 
this be done, or at leaſt very near done, the pro- 
poſed Body is ſill (if I may io ſpeak ) in the Rate 


of Heat as to Senſe : Which laſt words I add, be- 


cauſe that in reference to other Bodies it may then 
be notably refrigerared. As Lead that has but hear 
enough to keep it in Fuſion, may, by the pouring 
on of ſuch Water as to a mans hand would feel Hot, 
be brought to grow hard, which loſs of Fluidity is 


alſo the Natural Effe& of Cold, though perhaps both 


the Metal and the Liquor be yet as to Senſe confi- 
derably Hor. 

Elentherius. So that, according to you, none of 
the kinds of Bodies that are actually known 10 Na- 


tare, are Agiaphorous as to Senſe, On which _ 
10n 
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fion let me note by the by, that che frequent Va- 
riations of Senſe muſt render it bur an uncertair 
ſtandard of Heat and Cold: And upon ſuppo: 
fition, that there were an Adiaphorous Body in re: 
ference to our ſenſe 3 yet it would not be ſoin re 
ference to all other Budies, or, in the phraſe of on 
Verulam (peaking of Heat, in ordine ad Mniver: 
ſam. And for what remains, the controverfii 
2rouned on G-ſſendas's Argument ſeems to be ra- 
ther Verbal than Real, and may be determined o 
compoſed by ſetling the diſtin acceptions of thi 
words Cold and Heat. | 


SECT. VI. 


Philop. Aerefore I with , that we may no 
waſte the lictl2 time that 1s left vu! 
npon Nicer:es of no greater co:cernment; and 
thik cis {ſhort rime would be better imployed, 1 
Carneades Would be pleaſed to tell us a little mor 
_ particularly, what ne ſappoles to be the thing tha 
with-beld Mr. Boyle from delivering an opinio! 
aboncthe Nainre Of Colds OT —- 
Eleautheriss, Yer me thinks ?tis but fair , tha 
C :rneades, Who has all this while been conhn'd t 
the anſwering anothers Argnments, ſhould noy 
rake his turn to propoſe his ora. | 
Carneades., 1 find in each of yoar motions, Gen: 
tlemen, ſomething ſo ecuitable aril ſo expedient 
that I (hall in pact comply with both, And that ] 
Aa) 


fa. 
Al 
ye 
re» 
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fe 
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may haſten to do what Phz/;ponns defires, I ſhall do 
no more than briefly point at two things that- may 


be: alledged in favour of the Hypothefis I deferid. 
For if” you refle&t upon what we have already di(- 


' courſed, we may take notice of thires there , 


that will ſcarce be well accounted for by being 
aſcribed to Poſitive Cold, but may be far berter 


| explained agreeably to. our Hyptheſls. And 1 


muſt add in the next place, that ©, who ſu- 


| Rained the perſon of a Reipondent, may pretend 
| to have ſufficiently ' diſcharged my Office, it 1 
| have ſhewn the mmvalidity of all the' Opponents 


_| Arguments 3 and tis his part who afferts a poſi= 
; tive thing in Nature, to make it good, Whereas he 


: that denies it, needs not alledge any other reaſon 


: why he: does fo, than the Authority of that juſtly 
4 received Axiom 1n- Philoſophizing, Entia non ſunt 
' wwltiplicanda abſque Neceſſitate, And, I hope, 
| there Will need no other Engine to demoliſh an 


| 1}{-formed and proofleſs Opinion abuut Cold, 
' than an Ari;zs ſo Solid and Efficaciousy, that 
| in the Opinion of almoſt all the Modern Netu- 
| raliſts it has been able to aboliſh ſuch potent 
' and immenſe Bodies as the Primym Mobile 1t (elf, 


and a ſuperior Orb or two, the leaſt of which con- 
tained-that Firmament, in compariſon whereof the 
whole Earth is but.a poznt, And not only fo, but 


' the ſame Axiom has baniſhed the Angels and 
: Intelligences from the Celeſtial Orbs, that Ari- 
' ftorie: and his followers had aſſigned them co turn 


about 3 or rather hath releaſed thoſe Noble and 
Happy Spirits from the drudgery ' to which the 
Philoſophers of ſo many ages had needlefly doom'd 
themes 

E let 


48 Of the Poſitive, or 

Elemkerins. 1 the leſs. diftruſt the validity of 
the Axiom you alledge ; becauſe I obſerve it to 
be. the ground, on which 1s built a great part 
of the Reformation of Philoſophy, that is intro- 
duc'd by the Moderns. For one of the main 
things that firſt moved confidering men to ſeek 
for more ſatisfaory Opinions than thoſe of the 
Perigatetick Schools, was, that theſe obtruded a 
creat many Teneets in Philoſophy , that were not 
only un-proved, but unneceſſary to the Explica- 
tion of the Phenomena of Nature , as *twere not 
difficult ro ſhew. | 

But I ſee Phi/oponus preparing to renew the 
motion he lately made, in which the ſhortneſs 
of time makes me now think it ſeaſonable tc 
joyn with him, 1 being no leſs deſirous than he 
to know, what May be the motives of your Friend': 
declining to declare himſelf tully about the Na- 
ture and Cauſe of Cold. | 

Carneades. T have already intimated to you al 
the beginning of our Conference , that be is him: 
ſelf the fitteſt perſon to be addreft to for ſatisfy: 
ing this inquiry, But not to be altogether fi: 
lent on this occaſion, I ſhall tell you, thar, as far 
as I can gueſs, he waics till farther Tryals and 
Speculations have reſolved, him in ſome points, 
wherein he is not yet ſatisfied : For, being of 4 
temper backward enough to acquieſce without ſufe 
ficient Evidence, when the inquiry is difficult 
and the ſubje& important ; he ſeems to me td 
be kept in ſuſpence , both by ſome Speculative 
doubts, and the Phenomena of divers Experi- 
ments, ſome of which are not deliver'd in hi 
Book. It wonld be now improper to mention the 
ſcruples 
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of| ſcruples and hefitancies they have occaſioned in 
| him; though of thoſe, I have heard him ſpeak of, 
ret 1 (hall name ſome Inſtances that GCCUrT the moſt 
g.. readily. As I remember I heard him make inqui- 
\in If, as to thoſe that would ye Cold produced by 


ek Corpuſcles of Cold ; Whether, and on what account, 
"Ho! thoſe little fragmencs of Matter are cold? Whe- 
3 a} ther thoſe frigorifick Particles, that muſt in mul- 
">| fitades crowd into Water to turn it into Ice, 
' have Gravity or Levity, or are indifferent | to 
| both> And how any of the three Anſwers that 
| may be made to this Inquiry, will agree to ſome 
thel Phenomena that may be produced > What Scru- 

&ure the Corpuſcles of Cold can be of; that 
{ ſhould make them frigorifick to that innumerable 
- rhe variety of Bodies they are ſaid to pervade ? And 
g's) whether the frigorifick faculty of theſe Corpuſcles 
be looſable or not? As alſo whether or no they. be 
' Primitive Bodies, and if it be ſaid, they are not; 
1 art Whether there was nor Cold in the World be- 
vim.) fore they were produced, and whence chat Cold 
could proceed ? And if it were faid they are 
| Primitive Bodies ,, he demanded ; how it came to 
| paſs, that, by putting a cercain factitious -Body 
aRually warm into Water that was alſo warm , 
. (boch which appeared by a good ſealed Weather- 
glaſs, ) there ſhould preſently be produced an 
atual Coldneſs ( diſcernable by the ſame Ther- 
moſcope? ). Theſe, and I knov not what other 
Scruples' and Difficulties, ſuggeſted to him by. his 
thoughts or his Experiments, were the things . that 
veridT ſuppoſe prevail'd with a' man of his temper to 
" his fordear for a while the declating of his Sen- 
\ the fiments about Cold, leſt the Eyent of ſome 
zples? E farther 


; byithem, The f-/ whereof was, Whence Wat 


 adrisk agitation of a Bodies-.inſenſible parts pr 


co - Of the Poſitive, or. 


faither tryal ſhould ſhew him caufe to retrai 


them. | 


Philoponns- What you have freſhly intimarec 
Carneades, of Mr. Boyl/e's having other heſitatioi 
than thoſe you have named and ſuggeſted by Exper 
trients not publiſhed in his Hiſtory, does, 1 cot 


feſs, the more excite 'my Curioſity to have at lea 
-a taſte of thoſe perplexing Phenomena. 


- --Carneades. You may eafily gueſs', Philoponu 
by what I have told you already, that you are n( 


*to expect a full ſatisfation from me on this occ 
fon. But yet , that your curiofity may not | 


fraſtrated , I ſhall venture to acquaint you wil 


"two Phenorena, Which were, I ſuppoſe, none « 


the leaſt motives of his backwardneſs to declat 


>hieaſelf, But thongh ſome body perhaps think 
2that the grounds: 'of ſolving theſe Phanemena an 


moſt of the newly. recited Scruples, may be pick 


.onr of ſome things that may already have pafſs' 
-among us in this Conference ; yet becauſe we hav 
-not now time to enter upon a difcuſſion of this mat 
"ter; I am willing you ſhould ſuſpend the debate 
 till:we have occafion to meet another time 3 an 
therefore I ſhall now only acquaint you with a co 
- Ple of Experiments, that he ſet down for a V3rt/ 
- who was to ſolve the'two main Problems ſuggeſt 


© 


ſhould npon-Congelation acquire ſo vaſt a force i: 
he'found it-had to lift up great Weights and butt 
containing Bodies; ' though it ſeem'd. by ſever 
'CircumAtances ; that, the motion of the Water | 
very much diminiſhed when *tis changed into Ic 
And the ſecond' Problem is thus conceived ; If,! 


duct 
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duces Heat, fo the Privation of that Motion is, as 
Cardan and the Cartefians would have it, the cauſe 
of Cold ; whence is it, that, if certain Bodies be 
put together, there will be a manifeſt and furious 
agitation of the (mall parts, and yet upon this con- 
Ali the mixture will not grow hot,but ſenſibly and 
even conſiderably Cold? The Narratives them- 
ſelves of the Experiments are too long to be now 
read over to you. And therefore I ſhall leave the 
Paper,that contains them, among you, to be peruſed 
at your leiſure, between this and our next meering, 
till when IT muſt bid you farewell; Only defiring 
you in the mean while to remember, that, as I 
have but aQed a part impoſed npon me in our paſt 


| - Conference, ſo notwithſtanding any thing that I 


have ſaid in my afſum'd Capacity, I reſerve to my 
ſelf the right of appearing as little preingaged as 
any of you at our next meeting. 
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(1) 
SES3E0006ES 


To my very Learned Friend 
Mr. }. B. 


S So 


S1R, 


Preſume that you will not be ſurpriz'd to 
be told,that I ſend you the inclos'd Papers, 
not only chat I might gratifie your Curioh- 
ty, butthat you may by them be inabled to 
_ me to ſatisfie my ownz and therefore 
I ſhall accompany the Hiſtorical Tran= 
ſcripts I made of the following Experiments, as I 
found them -regiſtred for my own Remembrance, 
with ſome of the doubts ſuggeſted to me by fome 
of the Phenomena that occurr'd, But yet I ſhall 
not trouble you with all che. difficulties rhat ac firſt 
troubled me, but reduce the Exerciſe, I defire to 
oive your ſagacity,to the ſolution of two Problemss 
And TI will begin with propounding that firſt, which 
is grounded upon the laſt of the two following: Pa» 
pers, becauſe though the Hiſtorical part of that 
be much the longeſt, yet the grounds of my Qzere 
concerning it, will be much more briefly propos'd, 
the Experiment it ſelf naturally ſuggeſting this Pros 
blem 3 How »pon the mixture of two or Pp” 
three Bodies, ſuch as thoſe mentioned Problem, I. 
in the Paper, here ſhould manifeſtly 

E 4 en- 


— 


ts 
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enſue a great and tumult uary agitation of ſmall parts, 
and yet even during this conflidt, not any ſenſible 
Heat, but a conſiderable degree of Cold be pro» 
duc dy and that even in the internal parts of the 
mixture 2 

The Inducements to make this Problem need 
not: be far fetch*d, it, being obvious enough, that, 
according to the Carpaſcularian Philoſophy, which 
you and I agree in, 'a-brisk and various agitation of 
the minute parts of a Body is that, which makes it 
Hot both in reference to our Sen{ories, and to-its 
operations on other Bodies, But I doubt, the riſe 


of the Problem is much more eafie to be under-. 


ſtood, than the Canſe of the Phenomenon, about 
which I will not ask you, Whether one may not aſ- 
ſert, that Local motion 1s in its own nature a Gene- 
rical thing, which may be ſo diverſified by Cir- 
cumſtances, that one kind of Madification of it, as 
"tis made in Corpuſcles of ſeveral ſizes and ſhapes, 
may be the cauſe of Heat, and another that of 
Cold ? Or elſe, Whethzr we may ſuppoſe, that 
Cofd is a poſitive thing, and operates by real Cor- 
pifctes of Cold, which happening to abound, and 
yet- to-be lock'd up in the Bodies whoſe mixture 


FT imployd, they are, by the great confli that 


difſolves the Texture of the Claſhing Salts, ſepa- 
fately' put into motion and that in ſuch numbers, 
that though really there would be a Heat produc'd 
by the brisk and confus'd agitation of ſome of the 
parts, yet that Hear'is not only conceal'd and 


check?d, but maſter'd by the over-powering opera- | 


tion of the Frigorifick Corpuſcles. But to ask you 
about this or any other particular way of ſolving our 


| Phenomenon , Were to forget, that my aim 1s to 


vr man ">" 


learn | 
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learn not your opinion of this or that particular 
ConjeRure or fancy about our Problem, but in ge- 
neral, how it may be beſt reſoly'd, aud what you 
think to be che true Cauſe of ſo odd an EffeR, 

Having thus diſpatch'd the little I had to ſay 
about the Paper that ſuggeſted the ſecond Problem, 
I will now ſuppoſe that you have read the Phenome- 
24 that contain the riſe of the firſt, to which I ſhall 
proceed without farther Preamble, fince the Que- 
ſtion or Problem, that theſe naturally call for, 1s, 
whence this vaſt force of freezing Wa> p, yr... rx. 
ter proceeds ? | 

For, the breaking of reſiſting Bodies being to be 
made by a violent Local motion, ano Cold, accor- 
ding to the Judgment even of the Moderns, either 
conſiſting in, or at leaſt being accompanied with, 
a Privation, or a great Immirution of Motion, it 
ſeems very difficult to conceive how Cold ſhould 
make Water to exert ſo wondetiul a force, I know 
the Learned Gafſend:« and divers other Philoſo= 
phers teach us, that Glaciation is perform*d by the 
entring of ſwarms of Corpuſcles of Cold as they call 
them, into the Liquor. But T much doubr, Whether 
from this Hypotheſis a good Solution of our Phene- 
2enon Will be deriv'd, fince theſe Atoms ot Cold 
ſeem not barely as ſuch to make that Expanſion of 
the Water, which is requit'd in - he Experiment by 
me recited, For I ſee that though Water will bz more 
and more refrigerated, accordirg as the Air grows 


| colder and colder, yet till it be brought to an 


aQual Gl-ciation, all the ſwarms of the Frigorifick 
Atoms 1n it, are ſo far from expar dirg 11, that they 
more and more condenſe it. And ev:r that degree 


of Cold which defiroys Fluidicy, though it expands 
Water, 
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Water, does not .do it merely by the multitudes of 
the Frigorifick Corpuſcles that invade the Pores 0 
the lately fluid Body, fince pure Spiric of Wine and 
almoſt all Chymical Oyles, though expos'd to the 
fame degree of Cold that turns Water into Ice, or as 
I have cryed, unto a far greater than 1s neceſſary to 
do ſo, will be but the more condens'd' by thoſe 
ſwarms of Particles, Bur, which 1s more conſidera- 
ble, I have carefully obſerv'd, that, befides common 
or expreſt Oyls, Chymical Oyl of Aniſeeds it ſelf, 
being frozen or concreted by an intenfe degree of 
Cold, will not be expanded but notably condens'd, 
and accordingly grow ſpecifically heavier than be- 
fore. And this was one thing that kept me from ex- 
pe&ing che removal of our Difficulty from the-Inge- 
nious Explication given of Freezing by the Carteſi- 
ans, When they teach, that the Eel-like particles 
whereof they ſuppoſe Water to-confiſt, are very re- 
miſsly agitated, and their want of pliantneſs, makes 
their Contexture leſs clolez which yet ſeems. not ro 
agree with the lately mention'd Tryals, And though 
theſe Eel-like parncles ſhouldiloſe all their fleXibles 
neſs, though in that caſe it may probably be'ſaid, 
that they would take up leſs room than before, it 
nothing oppoſe their Expanſion., yet it does not 
thence appear, how they thould acquire ſo vaſt a 
power to expand themſelves 1n ſpite of Oppdſition, 
as we have ſhewn Watey by Freezing does ac- 
QUIres | 

I did not hope to reſolve our Problem by the help 
of a Vulgar Suppoſition, that well-ſtopp'd Veſlels 
are broken in froſty weather ob fugamVacui, fince 
I found that Suppoſition to be erroneous by divers 
Experiments, ſome of which are mention'd an the 
Hiſtory of Cold, It 
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It ſeem'd leſs improbadle , that ſome afliſtance 
to the ſolving of our difficulty might be: given by 
two other things. Whereof the firſt 1s, That, for 


ought I have yet obſerv'd, no Liquor but Water, or 


that which participates of Water by having Aqueous 
Particles ſeparable from it, will be made to (well by 
Cold ; nor will Water it ſelf do ſo upon every de- 
oree of Cold,but only upon ſo great-an ore as a&u- 
ally turns it into Ice. And the ſecond is, That upon 
the Glaciation of Water and Aqueous Liquors, we 
may obſerve in the Ice many bubbles greater or 
ſmaller intercepted: between the Solid parts, and 
ſuppos'd to be full of Air, (1 ſay ſuppos'd, becauſe 
upon tryal 1 found them to have yielded but a ſmall 
proportion of common Airz ) which ſuppoſition, if 
true, would perhaps imvite one to ſuſpeR; that the 
Air contain'd in theſe bubbles might have an intereſt 
in our Phenomenon; fince I have found by tryals 
purpoſely made, that Air congregated into Viſible 
though not great portions, may'exerciſe a conſide- 
rable Elaſticity, which appear*d not whilſt *"twas in=. 


viſibly diſperſed through the Water. 


And if I'did notſuppoſe, both chat you had taken 
notice, that there are wont to be numerous particles 
of ſpringy Air diipers'd through the Pores of Wa= 
ter ; and that you had confider d, whether the want of 
pliantneſs occahon'd by Cold in the Aqueous Cor- 
puſcles, whilſt they are yet agitated and brandiſh'd 

{ome permeating matter; and whether upon the 


b 
| yh of the Pores,that we may conceive to be made 
; freezing Water, either by the receſs of one ſort 
| of ſubtil Corpuſcles or the admitſion of another, 
| or the cloſer conſtipation of the grofſer parts, there 
| May not be produc*d in Corpuſcles, that compoſe 


Wa- 
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Water, (to ſay nothing of the intermix'd Air, or t 
Concretions or the Coalitions occafion'd by t 
Cald,) a ſpringineſs capable to make many lit 
Bodies, endow*d with it, exert a great force agai 
the ſides of the Veſſel, that oppoſe their joynt e 
deavour to expand themſelves : If,I ſay, I didr 
believe, that theſe and the like ſuſpicions had « 
curr*d to you as well as to me, together with t 
difficulties whzrewith each of them ſeems to be | 
cumber'd, I would acquaint you with what thoug| 
and tryals occurr'd to me about theſe and the li 
conceits. Bat I not daring to think this cor 
prove other than a needleſs work, [ maſt rememb! 
that my buſineſs in this Paper is to propoſe Dit 
culties, not the wayes of ſolving them 3 it bei 
from your Kindneſs and Sagacity, that theſe are 
well expeRed as defir'd by, 


ST Ry 
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AN ATTEMPT 
To Manifeſt and Meaſure the 


GREAT EXPANSIVE FORCE 
| OF 


| Freezing Water. 


— FEET Oy ——_— 


{ By the Honourable ROBERT BOYLE. 
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To Manifeſt and Meaſure the 


Grear Expansive Forte 
OF 


| Freezing Water. 


AOnſfiderirg when I writ the Hiſtory of 
Cold, that though divers Phenomene 
might induce an attentive Obſerver 

| to think, that Freezing Water had an 

Expanfive Force, yet I had not met 

with any that endeavour'd, or even 

propos'd, to meaſure it, whether becauſe they re- 
fected not on it at all, or judg'd not the Force 
conſiderable 3 1 who look'd with other eyes upon 
it, thought fic to repair that omiſſion, but was then 
ſo ill farniſhed with requiſites for doing it fully, 
that I remember I complain'd of it in my Hiſtory of 

Cold, And though, even afterwards., when the 

time of the year was favourable, I could nor pro- 

cure ſuch Accommodations as my deſign exacted; 
yet thinking an imperfe& way of Meaſuring to be 


better than none, I preferr'd to the making no at- 
tzmpt 


2 An Attempt to Manifeſt and 
tempt at all the endeavouring to do what the leaſt 
defe&ave Inſtruments, I coald procure, would per- 
mit mes tow2r:is the making an eſtimate by known 
M-aures, .of the Expanſive Power of Freezing 
Water. For though I did not expeR, I ſhould be 
able accuracely t» defiie it ; yet I hop'd I ſhould 
make ſuch an eſtimate as to know that Force not to 
be, as one would think it, Faint and Contemptible, | 
bur very Great and Conſiderable. 
keemember on this occaſion, that to manifeſt the 
Force of Freezing Water, I cauſed the Barrel ofa 
ſhort Gun to have a «krevw fitted to the Noſe of it,| 
by which we might exa&tly ſtop it, as we did the| 
I ouch-hole another way z then filling the Barred 
with common Water, and. cloſing it accurately by 
the help of the skrew, we laid it ina cofyeniently 
ſhap'd Veſlel, wherein we incompaſs'd it with 4 
Erigortfick Mixture ( of Snow or Ice and Silt, ); 
and in a ſhort time we found, as we expeRed, = 


Barrel to be bur, part of the Ice appearing along 
the gaping ſlit that had been made in the Body of the 
Iron by the Freezing Water, which by this Effet 
ſeem'd to emulate the juſtly admir'd force of kind- 
led Gun-powder. But the Deſign of this ſhort Pa- 
per cending not ſo much to prove, as (in ſome ſort) 
to meaſure the Expanfive Force of Water , I ſhall 
ſabjoyn the Tranſcripts of two or three Experi- 
ments, made chiefly for that purpoſe. | 


EXPERIMENT DF. | 


[ There was taken a ftrong Cylinder of Braſs, 
whoſe Cavity was two inches in Diameter , into 
this was put a Bladder ofa convenient fize, with a 
quantt-* | 


\. 6% 4-t 


|. what more, zby! a Circle chat had been pavpojuly 
| trac'd on thefide of the Pligg, where "'twas alms 


Meaſurethe Great Expanſive &c, 3. 
quantity of Water in it, that the neck of the Blad- 
der (which I had taken care to have oyl'd ) being 
ſtrongly tyed, the Water might not get out into the 
cavity ofthe Cylinder, nor be capable of expatiding 
it ſelf ſome-other way than upwards. Then into this 
Cylinder was -ficted. a' Plngg:of Wood, turni'd' on 
purpoſe, which-was ſomewhatlefs in Duametetthans 
the Cylindrical cavity, thatit might riſeand'fall ea- 
fily init, * Upon the upper part of this Plug was 
laid a conveniently ſhap'd flat Body, - upob- which 
were plac'd divers weights-to depreſs the Plupgz 
and binder its being lifred up by the Expanſion wont 


| tobe made in Water that is made to freeze ;' then a 


Erigoritick Mixtate being afterwards apply*d'to the 
Cylinder, it appear*d within half an hour ori ſomes 


> 4 
x 
” 


contiguous to the Orifice of the Cylinder, "that tie 
Water in the Bladder began to expand-ir '(elF; and 
abouc two hours after, having occaſion to{hB7'the 
Experiment to ſome inquiſitive perſons, the' Cirgl® 
appear*d to have been heard inp:in my-eſtimate 42 
bout } , if not. balf, of -an inch, inotwithſtanding:alt 
the weights that. endeavauri'to hinder theafceniſi< 
on, though theſe weights/amounted to 115 poutid; 
which were all the determinate weights we.coutd 
then procure. befides a: brick:and foe othet'utings - 
that were eſtimated at five pougd more ; 'nor::did'Þ 
doubt that a far greater "Load would not havEhiigs 
dred its Expanfion.] 07 nl 7 
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$t4627 | Liguowy appear'&:ra bavd 'dilaced it ſelf 
| Lipebincumbeneny tghos 8nd by ;dagreds they were! 


4 An AttempbtoManifefand 


- > 4. 


EXPERIMENT I: 
, + We took a Braſs Cy hoder, whoſe Dimenſions 


_ werethaee inches #5. 43 Diamerer, ard in depth 


fgur!-inches. Ingo thig-we: put a fine bladder of 7 
canyenient. fize; :altwft:flPd withi Water, and 
ſtrongly::tyed: about::the neck 5 -npeeurhis: bladder 
we, putthel wooden plugg:to flop wpithe Orifice as 
much as as convevient,' and upon the plugg we 
pat;a*pigce of a flat-bamd for theweights to ſtand 
3poDs 7:0 Theſe | things heing ;prepard', we con» 
vey. d: the Cyljoder::wath all: that 'belong?d co it, 
fave tb4 bod :intora- large: wooden: Bowl, whene 
wer pled to the: Dylnder:a good quantity. of rhe 
[190 K: Mixture; made Wu. beaten: Tce and 
tiziapd-baying ficftifnark'd with a circular line 

tha Faige pr. Catuath,where:the orifice or lip of the 
Eyhindtsroach'd the Blaggz we layed on the'weighes 
eforrahe boerd,:and when by their weighe they had 
grpis{4dithePlugg ut me:cover: of it lean?d upoi! 
thoCylmden; nediſped:bur ſelves to atiend the] 
Ke ofie Tryon hiovent wheteof was this, that| 
whentbedGimad welFrigorifick Maxturehad: pro-| 
dome bee mn abenbVattr included wtheBlad-| 


Bienglhcnooghthegibitd raiſerhe Plugg-wath the 


by:4be.growing: bas racsNd tilt the mark, dihgently 


made on the Plugg where the edgedf-theCylinder 


touch'd it, was about a tenth part of an inch 4+ 
dove the ſtation it had before the Plugg had been de- 
preſs'd, Then we took out the Bladder, and found 


thexCylinder of WaterFvithin the Bladder not ' 
? 


Meaſure the Great Expanſyve, wc, 5 


be wholly turn'd into Ice, but to contain ſome 
quantity of unfrozen Water in the parts about the 
Centre, which Liquor, it we bad not ſo ſoon de- 
ſited from the Experiment, ( as for certain Rea- 
ſons we did )) might probably have rais'd the weights 
ſomewhat higher. But as it was, the Jce in length 
was butthree inches and about 5, and yet ſo ſmall a 
quantity of Ice ſuffic*d to raiſe, befides the board 
they lean'd on, as many Weights of Lead as amount- 
ed to an hundred pound Averdupoiss ] 


EXPERI MENT N10. 


{ The day atter the above mention'd Experiment 
Was made, to try yet farther the Expanſive force of 


Freezing Water, the ſame was reiterated after the 


manner above deliver'd, bur with this difference, 
that, having procui'd More weight, when the Plugg 
was lifred up 4 or ſomewhat better ( which Plugg 
began ſenſibly ro riſe within half or three quarters 
of an hour after the Frigorifick Mixture vas apply- 
ed, ) it was loaded with a weight of two hundred 
pounds, and a fifteen pound piece of Lead, and 
other Bodies, as Boards, ec. to lay the weights 
upon, which being alſo weigh'd by themſelves came 
ro fifceen pound more, ſo that the whole amounted 
to 230 pound ; and it the hundred pounds were 
both of them, as their bulk and ſhape invited us to 
gueſs, of that ſort of weights which are call'd the 
greater Hundred, containing an hundred and tielve 
pound a piece, twenty four pound muſt be added 
to the famm , which would therzby be mad2 up 


254 pound, ] 
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An Advertiſement of the Publiſher's. 


Is manifeſt enough by the beginning of the following 
Paper, that *twas not intended ro come abroad alone, 
as tndeed it was but a part of ſome Writings about 
Cold, defign'd to inlarge the Hiſtory of that Quali- 
ty. But yet the Author forbore, by altering it, to accommodate 
it to the Papers wherewith it now comes forth; becauſe in this 
very formit was by him ( being to take a journey ) left ſeal'd up 
with the Learned Secretary of the Royal Society im Febr. in 
the year 166} , fince when it did, till lately, continue in thoſe 
ſafe hands ; the 4uthor having no need to make uſe of it. Which 
Circumſtances are now aention'd to keep the Reader from won- 
dring,”that the Authoy ſpeaks of the Produfion he made of 
Cold by the Conflit of two Liquors, as « New Experiment and 
Phznomenon ; thougb now two or three years ago,the learned 
Sylvius, 4s he #s inform'd, takes notice in one of his Books, of a 
way of producing Cold by a Mixture of Spirit of Vitriol, auf 
another Saline Spivit, But beſides that ' tha Author's way 
# differing enongh from Sylvius his, "tis abparent by the time 
when his t xperiment was leſt with Mr. Oldenburg, who is 
ready to bear witneſs to what is here ſaid, that he had made 
it at leaſt ſome years before the othgr, to which he was perfedly 
a ſbr anger. nor hath yet ever tryed it, came abroad. Nor fhould 
he eaſily have lok'd for the Produttion of Cold by the mixture 
of the cid Spirit of Vitri»l with every Velatile Spirit ; be- 
cauſe he found that the Oyl of Vitriol ( as that Acid Liquor is 
commonly, but abuſtvely,called) would by its canflift with Uri« 
now Spirits, produce not Cold but Heat. Whether the Care 
and Cantiouſneſs, with which he made the Experiment now 
to be ſubjoyned, may give the Diffident and Curious more ſatic- 
fa#ion than a bare Affirmation would do of his having produced 
Cold pon a mixture of contrary Bodies, he leaves it to others 
ro judge. And I ſhall now only add, that he ſome years ſince 
ſhew'd ſome Curious Perſons, that Cold may be made to reſult 
from the Conflidt of Bodies, whereof none is a neceſſary Ingre- 
dient in the Experiment , from which, it may be, I have to 
long detain'd the Reader, 


E X P E R- 1 M E N T- 
ABOUT THE - 
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| B T.T.H 4 ke Sg - 
*Conlift of Bodies, | lil wks 
.- an Ebulli itjon. - 


ND now chat we are ceincking after 
. the Nature of Coldzl am/putin i mii 
_ that IT have fotnetimes wondoeedara 
certain Experimentthatis ſb Ano- 
: malous, and:ſeems fo litde of kin/to 
| : the uſual: Phanowenu of Cold, that 
thingh: I do not particyfarty teach the way of m#- 
king 1 it, becauſe I _ _ at —_— pot 
In ſomer in Chymiſtry, :that/cogent conſider 
on cis at} warn ar yet I cannot 
forbear to relate; :on this occaſiori, the matrer of 
Fa&, both becauſe! it may afford: confiderabte Hints 
to ſagicious Tnquirers, ang. becauſe it ſcems ſolir- 
tle congruous to ftoft Theories of the Cauſe; of 
_ Cold, that 'ir may make the Framers of Theories 
F 4 more 


| , 
i 41 } 
Uoitt ITT IG 
| : 
1! (hd b 
[ 
"1+; it 49 :, 
PUN th; ' 
at! 1800 TE08T 
WE 1)! 4f 
+ FRHtHE j iq 
: 18H : jl : l '" 
1 WG q 
At, "kf i» 
5 01 "71 
{188 16 il 
EI 


! Ol: 
Wal. it 
ny! 


84; nn 
Hind 


wt i! 
} +57 


i 


*<4 -,* 


2 A New Experiment about the 

more waty, and help alſo to excuſe my backward- 
neſs to.propoſeHypubeſes about Cold 11.4 reſolute 
and'covfident ways... _- ob 
.* Fhe Experimzm'ss this; We took three Saline 
Bodies, each of them purify'd by the Fire ; and 
whereas there aregivers Bodies, that being mingled 
together acquire a Heat, Which neither of them had 


apatt3 ahd whereas it/1is ſaid by ſome that there | 


+ 


are 2 few, which being blended together make a 
mixture ſomewhat golder thanyeitheraof themſelves, 


theſe Salts of ours being put together in due propor- | 


jon, do rwipan their mixture produce that, which dÞ 
$ - FOR Ar (ol oreat Efferveicents ' is though 
the hifſing noiſe be loud,.and though the numerous 
Bubbles ſuddenly generated will make the matter 
apt.c0.overfiay., the, Glaſs, if the gne be not capa- 
BR Go ehe Ghedbe not CO by lictle Ie. 
tle ; yet even Whilſt "this ſeeming Ebullition laſts , 
the Glaſs, which one would expect to find very 
"hot, 2( as. uſually: happens nponthe mixture of the 
tSiltaftTartar; lantl Spirit of Nitre, and Mpvn the 


:conttefion: of therlskerSaline Bodies: diſpo Pro- 
-dace cfogether: ſuck: &Mforeſcencies ) Wiſtea of 
grants hot; doess -2f!1bbe.beld: m onMfhand , feel 


»much{cooler (chan. before; and:that in a wondertal 
degree 3mm ſotnuch that ey.n in Winterithe omfide 
of tbe: Glaſs would.quickly be: doverid with great 
dropþtof Dew; which after awhile ragghd unite, and 
*rickte! dawn .by:. their own weights And this we 


:cogld make. to, laffifor a great:while; by:cafting in by | 


degreesmore and:ihootcn-'ofihe Ingredients on 


the other. © Andbefides:thar, this'copions Dev on | 


'the ourhde of the Glaſs, r2ach'd'ashighas the mix- 


eurexvithin, which: argued -whence"itiproceeded 4 | 
7 be- | 
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Production 'of Cold, &c, 3 
beſides that, purpoſely looking on the bottom of the 
Glaſs whoſe outtide was concave, we-foung no tuch 
drops of: Dew there, becauſe the Vapours of the Ex- 
rernal Air could not in any quantity have-acceſs to 
it 5 which ſhew'd che Dew, conſpicuous elſewhere, 
not to come from the tranſudation of the finer parts 
of the:Mixture through the pores of the Glaſs ; Be- 
fides thele things, 1 ſay, I remember, ; that having 
ſometimes purpoſely wip'd off the Dew -here and 


| there with my Handkerchief, the dry parts of the 


Glaſs would'in no long ume regain treth dgops of 


| Dew. . And this odd Experiment we did for the 
' mai repeac not only im the preſence of an Indy- 


ftrions Chymiſt, ( whoſe Tryals nnexpeRedly gave 


| usthe Riſe of the Experiment, ) but alſoalone, and 
at Ciffering ſeaſons.of the year. 


1 ſhall add, that having afterwards, about the 
middle of November, chought fit to vary alictley and 
repeat.the Experiment, becauſe I could then make 
uſe of a ſeal'd Weather-glaſs, which I had not at 
hand when I made the former Tryals 3 I cook two 
deep' Glaſſes, into the one of which I put a good 
quantity of fair Water , and in the other I made 
ſuch a Mix.ure as I was lately menconing 3 and 
having by a (tring, ( to prevent the altering of the 


. temper of the included Air by the warmth of my 


fingers ). let down the Weather-glaſs into the Wa- 
ter, that the Liquor ſhut up in the Irfirument 
might. be cool'd by the ambient Water; afcer it had 
fay'd there a reaſomble time, I took jt ont by the 
ſtring that was faſtened to the upper part of it, and 
letting it down into the:mixture that was then hiſe 
fing, and filing the. Veſſel that contain d it with 


multitudes of ſaccefſively emerging and haſtily va- 
niſhing 


7 


4 "A New Experiment about the | 
niſhing bubbles z I perceiv'd nevertheleſs, that the} 
coldne(s of the ſeemingly efferveſcent mixture made 
the impriſon'd tinted Liquor to ſubſide ſo low, 
ehat from four inches and three quarters ( or there 
adout) at which height n Rood in the (carefully. di-| 
vided ftemm , when the Weather-glaſs was taken! 
our of the Water, it fell in a ſhore time {ower than 
to one inch and a half. And becauſe I foreſay| 
that this might ſeem ſcarce credible, eſpecially ifI 
ſhould relate how ſwiftly the impriſon'd Laqua 
ſubſided at the beginning ; I ſhall annex, that, for 
farther ſatisfaction of others, I remov'd the Ther 
mometer out of the mixtare into the common 'Wa-| 
rex a22in, where it ſoon reach'd to ſomewhat above| 
four inches and a half 3 and not content with that, | 
T pur it a ſecond time into ſome of the frigefaQtive| 
mixture before it had done foming, in which it fell,| 
| as before, ſomewhat below an inch and a half, and,| 

WH |. preſcncly after, almoſt as low as to an inch. Anq 
1 [000 baving once more put it-back into the Glaſs that 
contain'd. the: Warer, the included Liquor re-af 
cended ro above four inches and a half, and this 
im an excellent ſeal'd Weather-glaſs, whoſe ſtemme 
was not in all above ten inches long, with a Ball 
propationably big, And for farther confirmation, 
I took notice, that, whilſt che mixture, by its hiſſing 
noiſe, and its Rcangely numerons Babbles, ſeem? 
be in a ſtate of Ehullition,. the outfides of the | 
Glaſs that comain'd it, were, as far as the mixture | 
reach'd, ſo plentifully bedew'd wath the condens'd 
Vapouts of che ambient Air, that their weight 
cartied them down in little reams which. left 
roand abont the bottom of the Vellel a pretty quan- 
tity of Liquor, that appear'd by its taſte not ro _—_ | 
2en | 
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Produftion of Cold, &c. 

been made by the tranſudation of any of the ſharp 
and Saline Liquors that were agitated within the 
Glaſs. There xemain'd only one ſcraple, which was 
ſuggeſted ro me by the remembring of a circum- 
ſtance, which however, at the making of the fore- 
mention'd Tryals, I had not minded , and which 
pollibly moſt Obſervers would have neglected ; 
but calling to mind, that the Water, I had made uſe 
of to1mmerſe the, Weather-glaſs in , was bronght 
out of a room wherein.a Fire was wont ( though 
not conſtantly }) to be kept, whereas the Ingredi- 
ents of che mixture were kept, and put together in 
a Chamber , which, though contigyous to the for- 
mer, had no Chimney n it 3 I thoughe fry for great- 
er circumſpection fake, to let the Water ſtand all 
night in this laſt-mention'd Chamber, that the Am- 
bient Air might have the ſame Operation upon it, 
25 upon thoſe Bodies that were to be Ingredients of 
the mixture ; And then repeating the formerly re- 
cited Experiment, though I thought it needleſs to 
ſpend time to watch, as betore I had done, the 
oxeateſt difference in Cold betwixt the Water and 
the bubbling Mixture , yet by making removes of 
the Weather-glaſs to and fro, from one Liquor to 
another, it ſufficiently appear'd, that the greater 
coldneſs, remarkable in che mixture , did not be- 
fore proceed in any conſiderable degree ( if in any 
degree at all ) from the Water's not having been 

kept in the ſame Room with it. | 
So that by theſe different Tryals it ſeems mani- 
felt, That the coldneſs of the mixture was not a 
Deception of the Senſory, ſince .it wonld be diſcoe 
verd by the operation, it had, not only upon the 
Vapours of the Air on the qutfide of the Glaſs, but 
upon 


6 A New Experiment about the 


upon the Thermometer it ſelf, plac'd in the midf 
of the mixture, which this laſt nam*d circumfiance 
arguesto have been cold throughout, and ey'nn it 
manermolſt parts. «Sap 

And to ſhew, how much this ſtrange coldneſ;, 
depended upon the peculiar Texture of the mixture, | 


or the ſtructure of irs component Corpuſcles, and} 


th2 peculiar kind of motion that was excited in the 
tumulcuating Particles; I ſhall here ſubjoyn a 


Relation which probably will not appear deſpica-| 


ble ; namely , Thar 1o the firft place I rook ſome 


of the acid Liquor, the reſt of which I had made uſe} 


of to make the mixture, whereof I have been ſpeak- 


mg; and put a convement quantity of fair Water, 


which had been kept a night or two in the ſame 


room ( wherein was no Chimney ) with it, that| 


there might be no cauſe of ſuſpicion, that the one 
had bzen expos'd to a more or leſs cold Air than 
the other; and yer theſe two Liquors did ſcarce 
fenhbly differ in cokdneſs ; thongh co diſcover whe- 


ther they did or no , I] remov'd from one to ano- | 
ther of them a good ſeal'd Weather-glals with a | 


very ſlender ftemm, 

And in the- next place, I took a convenient 
quantity of the pure Salt, I had fo often employ'd, 
and caſt it into a Glaſs fall} of Water, which I had 
rept many hours in the ſame room with it, and 


— os. ace. wt. oo @i©* 


J 


. 


reherein T had a little before plac'd a ſeal'd Wea- 


ther-glafs,tha: the included Liquor might be brought | 


to the temper of the Ambience Liquor ; but upen 
this Injection, the tinted Licuor of the Thermo- 
ſcope ſubſided ſo little, as not to make me look up- 
on this 'Salt 'as bing it ſelt extraordmarily Cold, 
{ice 0:her-obvious Salts ( that have at other _— 
Ca 


| 
| 


Produttion of Cold, &c. 5 
caſt into Water to Cool it a little) and evn Sea- 
Saſt would: ( according. to my:Eftimate ) have re- 
{rigerared it as much, if not more. . Nor did I ob- 
ſerve the Glaſs, wherein I was wont-to keep.ftore 


| of our Salt, (though-I had often occaſion to handle 


it) diſcloſe to the ronch any remarkable degree of 
Coldneſs; ſo that the coldneſs of our hifſing mix- 
ture could not be attiibuted to that of either of the 
Ingredients apart, but was a Quality emerging up- 


/ on their being blended. Now when I thus made 
| theſe Preparatory Tryals, having afterwards plac'd 


in the ſame Window ( of the Chamber faſt ments 


'} on'd ) a couple of Glaſſes, with common Water in 


one, and in the other ſome of chat mixture, of 


| whoſe frigefaQtive power I had very recently made 
'| Tryal; I left themto fiand there together all night, 


and left alſo ſtanding by them ſach a ſeal'd Wea- 
ther-glaſs as I have been mentioning 3 ard thenexc 
morning, when all the vifble commotion or agita- 
tion of the mirnte parts of the contrary Salts of 
the Mixture was quiered, I put the Weather-glaſs 
firſt into cone of thoſe two Liaucrs, and then into 
the other , and after remov'd it back into the for- 
mer again, without perceiving anygifference worth 
minding betwixt the coldneſs of the mixture ahd 
that of common Water: And with much the 
like ſucceſs I repeated the Tryal, after the Water 


| and the other Liquor had food in the ſame room 
| ( unfurniſh'd with a Chimney) fer near twodayes 


' and nights, 


.. And for farther.confirmation, I ſhall add, that 
having infiead of the Salr, which I hitherto made 


| uſe of, taken'ſome of the Spirit, that was wont te 


come over together with that Salt, and did ſo abound 
TeF6 ; With 


8 A New Experiment about the 


with it, that a good deal of it lay undiſfglved at th 
bottom of the Ethaor 3 having, I ſay, imploy*d thy 
faline Spirit .ihſtead of the 'Salc-3r ſelf, and having 
for Tryals fake mix'd with wanother Spirit, drami 
in my own:Laboratory for the purpoſe , which ty 
.me ſeem'd as like, as could be made, to that whic| 
J had all this while made uſe of 3 I found, that <> 
mixture of theſe.rwo Liquors { though it produc{ 
far fewer Bubbles than I'was wont to have ) inſte{ 
of growing Cold, grew Luke-warm, and quickh| 
zmpell'd the 'Eiquor in the Weacher-glaſs, from || 
little above three inches, to as much above eight;| 
and yet,” befides that this laſt Spirit was, as far aj 
I could perceive, and that afcer the: ſame manne, 
drawn from the fame Materials with that I had us(| 
all this waile ; the Smell andTaſfte, ( which an] 
bath of them pecaliar and odd enough) concur 
pa the two- Spirits to be' of the Cali 
kmd, EBB 43 Si. ; 

And, for farther proof, I ſhall add; that to farisft 
my ſelf the tvre/fully, I. rook a parcel of the'ſant 
Ltquor, [ bad lately employ'd with ſucceſs in mt 
king-the Frigarifick Muxture, and yer ev'n this I 
quor, Which:wigh che dry Salt would queſtiontef 
| haye produc'd' a FrigefaQtive Mixture as'well as tht 
reſt had done, which I had a litfle:before taken out 
of the ſame Viol'; this Liquor (E ſy) put toi 
new-portion of the Saline Spirit abave-mention's, 
thoiigh they did nor produce minute/Bubbles nuttte-| 
rous enough to make a Fome , yet the Mixture, it 
Read of growingivery cold, grew: nuamfeſtly Lake: 
warm, not ohly in-the Judgment 'of the Touch, biit 
dy-its Operation on 2 good feal'd Weather-glifs, 
carefully and tar a competent wink imploy'd to8s | 

| amine! 
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| amine the Temper of it, Whereas on the contrary, 
| having purpoſely kept fome of the Frigorifick Sp 
| Fitdy the Fire fide, till its temper was fo alter'd, 
| that ir nimbly enough rarified and impell'd up the 
' Spirit of Wine contain'd in a ſeal'd Weather-gtafs, 
i jmmers'd in it, and having into this Liquor caſt 
| ſome of the Frigorifick Salt, ev'n whilſt the Spirit 
ef Wine was riting, and would probably have riſen 
yu 4 prerty while longer, this injeRed Salt, when ie 


began to be diflolv*d , did not only give a check to 


| the-rifing Liquor, and quickly put # flop to its 
| afcent 5 bur, ( as I expected )) ſoon made it ſubfide 


ain, till it fell aboutthree inches or more (which 


\ was Very fnuch in a ſhort Weather-glaſs }) beneach 


the 'Seation where the Spirit of Wine had reſted, 


4 beforethe Liquor was ſet by the Fire fidez nay, af- 
| terwards, I try'd, That a Frigorifick Salt, being 
| well warm'd by the Fire fide, did, with ar: appro- 


priated" Liquor, that Was alſo warm*d, produce #2 
coldneſs manifeſtly perceivable by the Weather 
ofaſs,'$9; that in theſe caſes a Body but moderately 
cold, nay'#Rually warm, haſtily reduc'd one, a& > 
ally warm or at leaſt tepid, toa far greater degree 

of aftual coldneſs than it ſelf had. = | 
Theſe '4jte ſome of the Experiments I try'd with 
the'Liquors and Salts, of which, upon allowable 
Conſiderations, I muſt now forbear to ſet down the 
way'of 'preparing :; But that ev'n ac preſenc I may 
novibe' altocether wanting to the Curious, I de- 
vis'd 4 -Way of making a Succedaneum to this Expe- 
riment, which I ſhall here willingly annex, as that, 
which though it be much inferiour to what I may 
one - day be at liberty to acquaint the Reader with z 
Yet it will-ſhew the main thing intended, by mani- 
| teſting, 


xo A New Experiment about the 


feftine, That Cold may by the mingling of Bodies 
be prounc'd, or increas*d to a degree exceeding 
thit of either of the Bodies that compos?*d the Mix- 


ture 3 and this, though ar:the ſame time a ſeeming | 


Efterveſcence be made by the Bodies, that thus: re- 
friecrate each ether, oy 5 4S 
I took then very good Salt of Tartar, and putting 


to it a; convenient quantity of Spirit ot: Vanegar, | 


I did, whilſt the mixture was, hiſſing, ( but feem'd 
to :he touch to have refrigerated the Glaſs that con- 


tain*d it, ) immerſe into. it the Ball of a ;good fſeal'd | 
T hermoſcope, furniſh'd with Spirit of Wine.. - And, | 


though: the Weather-glaſs were not much aboyea 
foot long, yet the coldne(s of this Mixtyre made 
the Tin&ed Liquor deſcend, haſtily enough,-two 
inches and almoſt a half, And to ſhew farther, 


That this Mixture was actually colder than cold | 


Water , removing the Weather-glaſs out of the 
Mixture.into that Liquor, the tinted Spirit-began 


to re-aſcend., . and that, ſo nimbly , thax; in-aHgut 


FYEE as. 


balf an -inch or more. For want of Silt of Tar- | 


far 


etna 


_ 


Produfion of Cold, &c. us 


tar I could not begin the Experiment anew, and fo 
am nor ſure it will alwayes ſucceed uniformly. * 
But yet to give my ſelf what 

farther ſatisfa&ion I could, by * The Author's wari- 
trying the ſame Experiment in neſs was not here a- 
ſach a way as might diſcovery >, Þ* paving after- 


wards found, that this 
whether or no the Phenome- Experiment did not al- 


20n did not depend upon, or wages ſucceed. 
require ſome peculiar Texture 

in the fix'd Salt that had been employ'd; I took 
ſome Alcaly ( made by diffolving Pot-aſhes in fair 
water, and redficing them by coagulation to a white 
Salt, ) and pouring Spirit of Vinegar to it, I foand, 
That this mixture did not, whillt it hiſs'd, grow at 
all colder, but rather ſomewhat warmer, And, for 
farther ſatisfaction, immerſing into it the Ball of 
the newly mention'd Weather=glaſs, I found, that 
it aſtended in a ſhort time about an Inch, and, be- 
ing remov'd into the Water, deſcended about half 
an inch 5 and by making removes of it from one of 
theſe Liquors into the other two or three times 
more, I found, That the Spirit of Wine did riſe and 
fall according to what has been newly obſery'd, but 
its motions upwards and downwards were both leſs 
than before, and more ſlow. 


FINTS. 


_—_ O— 


a Be 


3k 4 
þ 


_ 
= - — _—— 
7 —_- _ "E 
y » = _ ——_—_— 
EL ASoo—o i e———_— LA = 
I FER a 


EIS _ pernes oe DN INI 


& 


OBSERVATIONS 
AND 
E XPERITIMENTS 


ABOUT THE 
SALTNESS of the SE A, 


— 


By the Honourable KOBERT BOTLE.. 


CT —— —  — 


PO 10 PIEEEE uy ET” >) rol Pee * Ir 9s 


- - _ — m—_ 
S——_ p- ——— ger ets rmgee—nmeies C 


ww 


OBSERVATIONS 


d 


AND 
EXP ER-IMEMEPFI 


ABOUT THE 
SAL TNESS of the SE A 
By the Honourable ROBERT BOTLE.. 


2 EE > ps = —_—  — 


ADVERTISEMENT 
To the following Obſervations ( which 


may alſo ſerve for many Hiſtorical paſſages in 
the Author's other Writings. ) 


4 - 


the Relations of profeſſed Seamen and other 
N avigators, and of Obſervations made ſome in the 
Eaft, and ſome in the Weſt-Indies, it will be fit to ad- 
vertize the Readerg that he has been very wary in ad- 
mitting the informations that he implozes ; being for- 
ward enough tortjet!, as he has often done, ſuch az ma- 
ny others wonld pladly have received : But notwith> 
ſtanding his wonted rejeftion of the particulars be ſaw 
cauſe to disbeliene, twas eaſie for him to be well fur- 
niſhed with ſuch relations as he makes uſe-of ; ſcarce 
any Writer of Philoſophical things having bad ſuch op- 
porimnities of receiving ſuch Anthentick Informations 
from Sea Captains, _Pulois, Planters, and ather Tra- 
vellers iro remote parts, as mere afforded him by the ad- 
vintage be bad: to be' many years a member of the 
Covncil appornted by the King of Great Britain to 
6,..n-ge the buſineſs of all the Engliſh Colonies in 
the Iſles and Continent of America, and. of being for 
tw: 1 three years one of that Court of Committees ( as 
they cal u ) that bas the ſuperintending of all the 
aff arr's of the juſtly famous Eaſt-Indian Company of 


England. 


Hereas the Author does frequently make uſe of © 


2» 


EXPERIMENTS 
ABOUT THE | 
SALTNESS of the SE A. 


— 


THE FIRST SECTION. 


Chap, I. 


He Cauſe of the Saltneſs of the Sea 
appears by Ariſtot/e's Writings to 
have bufied the Curiofity of Na- 
turaliſts before his time 3 fince 
whiclh,bis Authority, perhaps much 

more than his Reaſons, did for di- 

vers Ages make the Schools .and the generality of 

Nacuraliſts of his Opimion, till towards the end 

of the laſt Century, and the beginning of ours, 

ſome Learned Men took the boldneſs to queſtion 
the common Opinion z fince when the Controverhie 
has been kept on foot, and, for ought I know, will 
de ſo, as long as *tis argued on both fides but by 
DialeRical Arguments, which may be probable on 
G 3 | both. 


Fay 
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both ſides, but are not convincing on either, Where- 
fore I ſhall bere briefly deliver ſome particulars 
about the Saltneſs of the Sea, obtained by my own 
tryals, where I was able; and where I was not, 
by the beſt Relations I could procure, eſpecially 
from Navigators. 

Firſt then, Whereas the Peripateticks do, after 
their Maſter Ariſorle, derive the Saltnelſs of the Sea 
| fromthe Aduſtiop of the Water by the Sun-beams, 

it has not been found that I knoiv of, that where no 
Salt or Saline Body has been diſſolved in, or extrat- 
ed by Water expos'd to the Sun or other Heat, 
therg has been any ſuch Saltneſs produc'd in it, as 
ro juſtifie the Ariſtote/ian Opinion. This may be 
2ather*d, as to the Operation of the Sun, from the 
many Lakes and Ponds of freſh Water to be met 
with, even in hot Countryes, where they lye expo- 
ſed to the Aion of the Sun. And as for other 
Heats, having ont of Curioſity diſtill'd off common 
Water in large Glaſs Bodies and Heads till all the 
Liquor was abſtra&ed, without finding at the Bot- 
tom the two. or three thouſandch parr, by my gueſs, 
of Salt, among a. little white earthy ſub(tance that 
uſually remained, . And though I had found a leſs 
inconſiderable quantity of Salt, which, I doubt nor, 
may .be met with an ſome Waters, I ſhotild not 
have been apt to conclude it to have been generated, 
oat of the Water by the Action of; the Fire, be- 
cauſe I have by ſeveral Tryals purpoſely made, and 
elſewhere mention'd, found, that..in-many places, 
( and I'doubt not bur if I had farther tryed, I ſhould 
have found the-ſame in more) comnion Water, be» 
fore ever it be expoſed co the Heat of the Sun. or 
-Qther Fire, has in it an eaſily diſcoverable Syſiners 
: - : Q 


| 


j 


about the Saltneſs of the Sea. 3 


of the nature of common Salt, or Sea=Salt 3 which 
two I am not here ſollicitous to diſtinguiſh, becauſe 
of the affinity of their Natures, and that in moſt 
places the Salt eaten at Tables, is but Sea-Salt freed 
from its Earthy and other Heterogeneities, the ab- 
ſence of which makes it more white than Sea-Salt is 
wont to be with us. Theſe /aſt Words I add, be- 
cauſe credible Navigators have inform'd me, that 
in ſome Countryes Sza-Salt without any preparation 
coagulates very white; of which Salt I have had, 
( trom divers parts ) and us'd ſome parcels. 

But ſome of the Champions of Ariſtor/e's Opints 
on are {6 bold as to alledge Experience for it, 
vouching the Teſtimony of Scaliger to prove, that 
the Sea taſtes falter at the top than at the bottom, 
where the Water is affirmed to be freſh. But as for 
the authority of Sca/iger, though I take him to be 
an acute Writer, yer, 1 confeſs that, for reaſons 
elſewhere given, I do not allow it that Veneration 
which I find given it by very Learned Men, nor am 
I over prone, even as to matters of Fact , to acqut- 
eſce in what he tells us, when he neither ſignifies 
that he delivers things upon his own Experience, or 


declares from what credible Information from others 


he received them. 

'Tis true, that having often obſerved, that Sea- 
Salt diffolv'd in Water, is upon the receſs of the 
ſuperfluous Liquor, wont to begin its concretion, 
not as moſt other Salts do, at either the Lateral or 
Lower parts of the Veſſel, but at the top of the 
Water, I will not think it impoſſible, that ſometimes 
in very hot Climates or Weather, the S2a may tafte 
more ſalt at the top, than at ſome diſtance beneath 


it. But confidering how great a proportion of the 
G 4 Salt 
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Silt common Water is wont to be 1:npregnated with 
before it ſuffers Saline Concretions to begin , and 
how far ſhort of that proportion the Salt contained 
in the Sea Water is wont to be, inſomuch that abouc 
Holland, a Dmtch Geographer or two have not 
found it to amount to the proportion of one to forty, 
and I in England found it to be no more than I ſhall 
_ _ hereafter ſpecifie5 it ſeems not likely 
See the third that Scaliger*s Obſervation was well 

Sefion , to- : : . 
wards the lat. made, and it muſt be very unlikely 
ter end. that it ſhould generally hold, if the 
Saltneſs of the Saperficial parts of 
_ Sca be compared with that of the lower parts 

Of its 

And yet I do not build my Opinion wholly upon 
this Argument of ſome Modern Philoſophers, That 
Salt deinga heavier body than Water, muſt neceſſa- 
rily communicate moſt Saltneſs to the lowelt parts. 
For though this Argument be _ a probable one, 
yet Water being a fl.ud body, the reſtleſs agitation 
of whoſe Corpuſcles makes them and the Corpu=- 
ſcles they carry with them pe: pztually ſhift places, 
whereby .the (ame parts come to be ſometimes at 
the Top, and ſometimes at the Bottom. This con- 
hderation, together with what was lately noted of 
the peculiar Diſpoſition of Diſſolved Sea Salt, to be- 
gin its Coagulation upon the ſurface of the Water, 
may make thz Argument we are conſidering ſuſpeR- 
ed not to þz ſo cogent, as at firſt fight one may 
think it, Which ſuſpicion I might ſomewhat coun- 
tenance by ſubjoyning, that in divers Metals, and 
other . tinted Solutions, [ have not uſually. ob- 
ſerv'd the upper part of the Liquor to be manifcſt- 
ly deeper coloured than the lower 3 though be- 
red we tween 


"” JL gt. p— 
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tween Metalline Bodies and their 27enſtrunums, he 
diſproportion of ſpecifick gravity does uſually much 
exceed that which I have met with, between Sea- 
Salt and Common Water. 


P— ——— 


CHAP, -1I. 


*FT.s urg'd out of Linſcorren by a Learned Mo- 

dern Water, that wanting treſh Water near 
Goa ( the Metropolis of the Porrugals in the Exf- 
Indies ) they make their Slaves fetch it,- by diving, 
from the bottom of the Sea, which ſeems a clear 
evincement of the Peripatetick opinion. Bur in this 
Obſervation I cannot acquieſce, for two Reaſons : 
The one, becauſe that though what 1s alledged as 
matter of Fa& were ſtrictly true, yet (o general a 
concluſion could not be ſafely drawn from that par- | 
ticular inſtance, fince in other parts of the Sea the 
contrary has been found by Experience, as I ſhall 
ſhew ere long. And other reaſons than thoſe given 
by the Peripateticks may be rendred of what hap- 
pens at Goa, Which reaſons may extend to the like 
caſes, if elſewhere they ſhall happen to be met 
with, For it may veiy well be, that Springs of 
freſh Water may ariſe in ſome parts of the ſurface 
of the Earth, that are cover d with the Sea, as they 
do in innumerable Vallies and other places of the 
Terreftrial Surface that is not io covered. Not to 
mention thoſe Springs, that appear in divers places 
upon a low Ebb, cover'd with the Sea during the 
Flood. The Carious Hungarian De 4dmirandis Hun- 


Governour that gives us an aCc- gariz Aguis, 
count 
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count of the wonderful Waters that ennoble his 
Countrey, relates , that in the River Vaga that 
runs by the fortreſs Galgorium, the Veins of hot 
Water ſpring up in the bottom of the River it ſelf, 

Neque in Ripa tani#m, ſayes he, erunn- 
Pag. 65, trr calide, ſed etiam intra amnem, i fun- 

dum ejuy pedibus ſuffodias3 calent aw 
tems immodice, 8c Nay , I have been affur'd by 
more than our Learned Eye-witneſs, that there is 
2 place upon the Neapo/iran Coaſt, where they (and 
1 think a Writer or two of thoſe parts) obſerv'd 
the Water to ſpring up hot beneath the Surface of 
the Sea, inſomuch that one. of my Relators thruſt- 
in? in his hand and arm ſomewhat deeper than was 
convenient , found there an offenſive degree of 
Heat. 

Beſides, (which is my ſecond conjeRure ) as to 
the particular caſe of Goa, I had the ukiſty to 
enquire of a great Traveller, and a man of Letters, 
that liv'd in that City and the neighbouring places, 
and gave me a pertinent account of them, and eſpe- 
cially of that place whence the freſh warter is fetch'd 
by the Divers , which his Curioficy led him to viſit, 
and take ſpecial notice of 3 but I found by him, 
that the Divers do not now think it needful to fetch 
their freſh water ſo low as from the bottom of che 
Sea, and that by the little depth, whence his and 
other mens curiofity cans*d it to be taken up, he 
jadg'd it did not ſo much come from any freſh wa- 
rer Springs riſing at the bottom of the Sza, as from 
a ſmall River ( whoſe name I do not remember ) 
that not far from thence runs into the Sea, with 
ſuch 2 junRure of circumſtances, tnat at the men- 
r10n'd places, the freſh water does yet keep m_ 

| tOIE® 


] 
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|tolerably diſtin, and is not yet ſo far made brack=- 
[iſh, as not to continue potable, though not very 


000d. Which conjecture of his I conld make 
probable, by what T have had from eminent and 
obſerving men among our own Navigators, touching 
the (liding of Waters one over another, in ſome 
parts of the Seay eſpecially near the mouths of Ri- 
vers» But the diſcuſſion of this matter, and the 
particulars of the Account given me of the ſcitua- 
tion of the place where Water is divy*d for near 
Goa, would require more words than they would 
in this place deſerve, unleſs the point under de- 
bate were more important to our preſent pur- 
poſe. Te 


I might here pretend to a clear demonſtration 


| by experience of the contrary of what Scaliger deli- 


' vers, by vouching the teſtimony of the Learned Pa- 
' tricius, Who affirms, that being upon the Sea which 
| takes its denomination from the Ifland of Crete 


(now Candia,) he did, inthe company of a Kene- 
tian Magiſtrate, Moccenieo, let down a veſſel ( fur- 
niſh'd with a weight to fink it ) to the bottem of 
the Sea, where, by the help of a contrivance,it was 
unſtopp'd, and fill'd with Water there , which be- 
ine drawn up, was found to be not freſh but Salt, 
This Experiment, I ſay, I could oppoſe as a Demon- 
Rration againſt Scaliger ; but though it be a very 
probable Argument, and more conſiderable than any 


' I have ſeen brought by the Periparetichs for their 


Opinion, yetI confeſs it would be more ſatisfatory 
to me, if it would not permit me to ſuſpe&, that in 
the drawing up of the Veſlel through the Salt water, 
though there had been Freſh water taken in at the 


bottom, the taſte may have been alter'd by _ 
ſu 
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{ubingretſion of Salt water, which being bulk | o 


bulk heavier than Freſh, would by its ponderoufſe,1y 
neſs endeavour to fink into the alcending Veſle] (1, 


and theredy more eafily expell part of the Freſh 
water, and mingle with the reſt, Wherefore I ſhall 
confirm the Saltneſs of the Sea at the bottom by ſome 
Obſervations, that are not liable to the ſame Obje- 
tions as that of Patriciza, 

Tne firſt is that of the Perſon, whom I efſewhere 
mention, to be able by help of an Engine to Ray 
conſiderable time at the bottom of the Sea z for 
him I learn'd, among other things that I defir'd to 
be inform*d of touching that place, that he found 
the Water to have as Salt a taſte there as at the 
top. 

The next Obſervation I obtain*d by means of 
Sreat Traveller into the Eft and Weſt Indies, Who 
having had the curiofity to viſit the famous Peat 
fiſhing at Manar, near the great Cape of Comori, 
anſwer'd me, that he had the ſame curiofity that I 
expreſs d to learn of the Divers, whether they 
found the Water Salt at the bottom of the Sea 
whence they fetch their Pearl-fiſhes? and that he 
was aſſur*d by them that it was ſo; And the ſame 
perſon being asked by me about the Saltneſs of the 
Sea in a certain place under the Torrid Zone, 
which the relation of a Traveller inclind me co 
think to abound extraordinarily with Salt, affirm'd 


to me, that not only the Divers aflur'd him, that 


the Sex was there exceeding Salt at the bottom, 
but brought up ſeveral hard lumps of Salt from 
thence, whereof the Fiſhermen and others were 
wont to make uſe to ſeaſon their meat, as he him» 
ſelf alſo did ; which yet I may aſcribe not only - 

kane 
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the plenty of Salt already diffoly'd in the Water, 
bur to the greater indiſpoſition, that ſome ſorts of 
Salts, whereof this may be one, have, to be diſ- 
ſolv'd in that Liquor, | 

To theſe I ſhall add this third Obſervation : 
Meeting with an inquiſitive Engineer, that had fre- 
quented the Sea, and had ſeveral opportunities to 
make Obſervations of other kinds in deep Wa- 
ters, I deſir'd him that he would take along with 
him a certain Copper Veſſel of mine, furniſh'd 
with two Valves opening upwards, and let it down 
for me the next time he went to S2a, on which 
occaſion he told me, that (if I pleaſed _) I might 
ſave my ſelf the trouble of the intended tryal, for, 
with a Tin Veſlel very little differing from that I 
deſcribed unto him , he had had the curiofity near 
the Straight of Gibralcar's mouths ( where he had 
occaſion to ſtay a good while ) to fetch up Sea-was 
ter from the depth of about forty fathom, and 
found 1: to be as ſalt in taſte as the Water near the 
Sirface. 
| Theſe Obſervations may ſuffice to ſhew, that the 
Sea js Salt at the botrom, in thoſe places where 
they were made; but yet I thought it was not fit for 
me to acquieſce in them , but rather endeavour 
to ſatisfie my ſelf, by the beſt tryal I could procure 
to be made with my Copper Veſſel, ( as more 
ſtrong and fir than a Tinn one, ) what Saltneſs 
is to be found in the Water at the bottom of 
our Seas, not only becauſe it may more concern us 
to know that, but chiefly becauſe, though I de- 
ny- not ,/ that in the fore-going Obſervations the 
taſte may ſufficiently prove that the Sea 1s Salt at 


the bottom as well as the top, yet I thought the 
taſte, 
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taſte, by reaſon of the prediſpoſitions and othe 
unheeded affections *tis liable unto , no certain wz 
to judge whether the top and the bottom þ 
as Salt one as the other, Wherefore I thought ; 
would be more ſatisfactory to examive the $ 
water by zeigo: than by cfte, and in or 
thereunto, having deliver*d the above-meni 
on'd Inftrument to the Engineer I lately ſpa 
of, when he was going to Sea, he ſent me, t 
gether with it, a couple of Bottles of Sea-wat 
taken up, the one at the top , and the other at 
botcom, at fifceen fathoms deep, The colour 1 
ſmell of theſe two Waters were ſomewhar di 
ings but when I examin'd them Hydroſtaticall 
by weighing a roul of Brimſtone farit in one, 2 
then in the other, I ſcarce found any ſenſible di 
rence at all in their ſpecifick oune. So that 
the degree of the Saltneſs of Sea-water may 
fately determined by its greater or lefſer wei 
then ſo far forth as this fingle Experiment inform 
me, the Saltneſs is equal at the top and 
tom of the Sea : I ſaid, if che degree, &c. becatk 
of what I ſhall hereafter take notice of about Sal 
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CHAP, 


about the Saltneſs of the Sea, xn 
CHAP, II. 


T follows now that I make our, what I formerly. 
intimated, That though it were granted, that 
near Goa, and perhaps in ſome other places, the 
Divers may have found the Water freſh at the bot- 
tom of the Sea, it Wculd not therefore neceſſarily 
follow, that the Sea- water, generally ſpeaking, is 
Freſh at the bottom; for che Obſervations lately 
meationed ſufficiently manifelt the contrary : And 
as to thoſe very few places ( if really there have 
been any) where the Sea-water has been found 
Freſh at the very bottom, I think one may aſcribe 
the taſte of the Water tothe bubbling up of Springs 
of Freſh Water, at, or near enongh to, thoſe very 
places, I know this may arpear a Paradox, fince 
it ray ſeem altogecher unlikely , that ſo ſmall a 
ſtream of Water as can be afforded by a Spring, 
ſhould be able to force its way up in ſpite of the 
reſfitance of ſo vaſt a weight as that of the ſuper= 
incumbenc Sea- water, eſpecially fince this Liquor 
by reaſun of its Saltneſs 1s heavier in {| ecie than 

Freſh Water. 
- But this ObjeRion needs not oblige me to fore 
ſake my conjecture; for whatever mc ſt men believe, 
and eyen Learned men hove caught, to the contrary, 
It maiters not how great the quanti'y of Liquor be, 
which is laterally higher than the I we: O:1fice of 
the Pipe or Channel that gives paſſage to the Liquor 
that is to be impell'ad up wor { proviced the upper 
ſurface of the Liquor io the Channel or Pipe tave a 
ſufficient perpenaicular heighc 1n refeierce to _ 
(S 


, 
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of the ſtagnant Water for no more of all this fluid 
wil hinder its aſcent, than the weight of ſuch a 

Pillar of the ſaid fluid as 1s 
y. Stevinum prop.10. direRly ſuperincumbent on 1t, 


I. 4. Statices. And : Of 
See the Author's Hy- Stevinus and I'have by diffe 


drftatical Paradox- ©1978 Wayes particularly pro- 
es. ved , that, according to the 


Laws of the true Hydroſta- 
ticks , the prevalency of two Liquors that preſs 
againſt each other, 1s nor to be determined accor- 
ding to the Quantity of them, but to be adjudg'd 
to that which exceeds the other in ( perpendicu- 
lar ) height; ſo that conſidering the Channel 
wherein a Spring runs into the Sea, as a long ard 
inverted Syphon, if that part of the either neigh- 
bouring or more diſtant ſhore, wherce the Spring 
or River takes its courſe, be a: neighbouring Hill, 
or Rock, or ainy other place conſiderably higher, 
than that part of the botrom of the Sea ( or of the 
ſhore cover?d with the ſurface of the Sea ) at which 
the Channel, which conveyes Freſh water, termi- 
nates, that Liquor will iffue out in ſpite of the re- 
fiſtance of the Ocean. : 

To illuſtrate at once and prove this Paradox, I 
thought upon the following Experiment. I took 4 
Veſlel of a convenient depth, and a Syphon of a 


proportionable length, both of them of Glaſs, that | 


their tranſparency might permit us to ſee all that 
paſſed within them. Into the larger Veſſel we put 
a quantity of Sea-water, and into the longer leg of 
the Syphon, which had been for that purpoſe in- 
verted, we poured a convenient quantity of Freſh 
water, Which we kept from running out at the ſhorts 
er leg, by topping the Orifice of the longer mo 

| the 


about the Saltnelſs of the Sea, 13 
the thumb or finger. : Then this Syphon being ſo 
plac'd in the greater Veſlel, that the Orifice of 
the ſhorter leg was a great deal beneath the Surface 
of the Salt water, and the Superficies of the Freſh 
water 1n the longer leg was-a pretty deal higher than 
thac of 'the ſurrounding Salt water, we pnſtopped 
the orifice of the upper leg; whereby the water in 
the Syphon tending.to teduce it ſelf to an A gni/i- 
brizm (or equality of height } in both legs, the 
water in the upper leg being much higher and hea- 
vier than:that in the other, did, by ſubfiding, drive 
away the. Water in the ſhorter leg, and make it 
ſpring out at the orifice of the ſhorter leg, in ſpice of 
the breadth and ſpecifick gravity of the Salt water: 
And this impelling upwards of the Freth water laſt- 
ed as long as the ſurface of that water in the longer 
leg retained its due height above that of the fur- 
rounding Sea water ; which circumſtance Iexpreſly 
mention, becauſe there being a difference amount- 
ing to between a fortiech. and fiftiech part betwixt 
the ſpecifick gravity of our Sea water and common 
Freſh water, by reaſon of the Salt , which makes 
the former the heavier, the Freſh water in che long- 
er leg of the. Syphon. ought to be between a fortieth 
and fiftieth part. higher than the ſurface of the Sea- 
water , to maintain the e/£9uilibrium detwixt theſe 

two Liquors, | 
To make the fore-mentioned Experiment the 
more viſible, I thought fit to perform it with Freſh 
Water ting'd with Brafil or Logyood; but that it 
might not be obje&ed, that thereby the ſpecificx 
oravity of the Liqnor would be alter'd or 1n- 
creas'd» I afterwards choſe to make it with Claret 
Wine, which being a Liquor 1:2hter chan Common 
H Wa- 
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Water, and of a conſpicuous colour, is very conve- 
nient for our purpoſe. 

And. when I made this tryal , by placing the 
Orifice- of the ſhorter leg at a convenienc diſtance 
below the ſurface of the Sea-wacer, 'twas not un- 
pleaſant to obſerve, how upon the removal of the 
Finger that flopp'd the Orifice of the. longer leg, 
the quick deſcent of the Wine contain'd in that 
leg, impell'd the colour'd Liquor in the ſhorter 
leg, azd made it ſpring up, at its Orifice, ico the 
incumbent Sea-water, in. the form of litrle red 
clonds, and ſometimes of very- (lender Streams. 
And as this ſhorter 'leg of the Syphon was rais'd 
more and more towards the ſurface of the Water, 
ſo there iſſued out more and more Wine at the | 
Orifice of it ; the Liquor in the longer leg pro» 
portionably ſubſiding , but yet continuing mani 
teſtly higher than the ſurtace of the Salt Water, 
thay whnch it was j» ſpecie much lighter. 

q] But here I muſt give an Advertiſement 
to prevent a miſtake; for if the Syphon be not 
exceeding flender, after the Wine m the longer 
leg is fallen down to its due ſtation, a heedfal | 
Obſerver may perceive after a while, chat though 
the Syphon be kept in the ſame place, there 
will 1ffne out of the ſhorter leg a little red 
ſtream, which proceeds not from the former im- 
pulſe of the Wine 1n the longer leg, but from the 
ingreſs of the Sea-water, which being much hea- 
vier in ſpecie than Wine, finks into the Cavi- 
ty of the Syphon, and as it comes in on one fide, 
thraſts vp as mach Wine on the other fide & 
the ſame Cavity. Bur the red Liquor that aſ- 
cends on this account may be diſcern'd to do fo, 


by 
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by its riſing more lowly, and after another man- 
ner than that which 3s impell'd up by the ſad- 
den fall of the tall Cylinder of Wine in the lowg- 
er-1Cg. 


THE SECOND SECTION. 


G HA P. 1 


S to the Cayſe of the Saltneſs of the Sea, I 
cherein agree with the Learned Gaſſend, 

and ſome other Modern Writers, That the Sea 
derives its Saltneſs from the Salc that 1s diffolved 
in it ; But I cake that Saltneſs to be ſupplied, noc 
only from Rocks, and other Mafles of Salt, which 
at the beginning were, or in ſome places may yet 
be, found either at the bottom of the Sea, or at 
the ſides, where the Water canreach them , bur al- 
ſo (to ſay nothing here of whac may perhaps -be 
contributed by ſubterraneal Sieams ) from ths Salt, 
which the Rains, Rivers, and other Wacers diſ- 
ſolve in their paſſage through divers parts of the 
Earth, and at length carry aloi'g with them iato 
the Sea, For not only *is manifeft enough, that 
ſeveral Countryes afford divers (alc Springs, and 
other running Waters, that at length terminate 
their Courſe in the Sea, but I have ſometimes ſu. 
ſpeed, thar very frequently the Earth ic ſelf is 
impregnated with Corpuſcles, or at leaft, Rudi- 
ments of common Salr, though no ſuch thing be vul- 
early taken notice of. Which ſuſpicion may be 
H.2 con- 


q! 
7 
| 
| 
\ 
| 
| 
y 


La 23S on en HE 


In —_— - — — ———— DW —_ ak + e 
SY ? = Es * ES - — all ET _—_ M= h _ __ > —Sb 
_ WW - - eS "1 Fan , Fe I - *> = za "Rx 2 - 
SE I- = _ : EA F= 4 


— 


= —— ——- 


— ——_— 
pn - 3 22S 


16 Obſervations and Experiments 


confirm'd (to omit what I have elſewhere deli- 
ver'd on another occaſion) partly by the Obſerva- 
tion of ſome eminent Chymiſts, who affirm them- 
ſelves to have found a not jnconfiderable quantity 
of exceeding Saline Liquor upon the evaporation 
of large quantities of ſoze Waters, ( for in ſome 
ethers I could not find it,) and principally by the 
quantity of common Salt that is uſually found inthe 
refining of Saltpeter 3 though that be a Salt, which 
Sir Francts Bacon, and other experienc'd Writers 
teach, that almoſt every fat Earth kept from the 
Sun and Rain, and from ſpending it ſelfin Vege- 
tation, will afford. 

But having on another occaſion ſufficiently ſhew- 
ou ed, that the Earth does abound 
INE lf fon. with common Salt in many more 
ums. places than are wont to be taken 

notice of z and that 'tis probable, 

that by maturation, or otherwiſe , Sale may daily 
. row 1n the Earth, it will not be neceſſary to add 
in this place any thing co what I have aid already 
to prove, that our Common Terreſtrial Salt being 
_ difloived, may ſuffice to make the Sea-water brack- 
1i/h3 and the rather, if we call to mind what has been 
formerly ſaid about the poſſibility of Springs rifing 
beneath the ſurface of the Sea, and of Lumps cf 
Salt that were taken up by Divers, undifſolved, at 
the Bottom of the Sea ; the Ocean may receive ſup- 
plies of Salt from Rocks and Springs latent in its 
own Boſome , arid unſeen even by. Philoſophers. 
And this may bz one Reaſon, I conceive, (for I de- 
ny nat bt that there may be others, as the very 
uneq 1a] heat of the Sun, &c. ) why ſome Seas are 
ſo Much Salter than others, or at leaſt, why in _ 
Pia” 
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places the Sea-water may be much Salter than in 
others. 

And as ie have ſeen, That oar common Terre- 
ſtrial Salt may be copiouſly enough communicated 
ro the Sea, to impregnate it with as much Saltneſs as 
we obſerve it to have ; ſo I do nor ſee,that the diffe- 
rence between that Salt and Sea-ſalt is ſo great, but 
that ic may well be ſuppos'd to be derived from thoſe 
Changes that the Terreſtrial Salt may be liable to, 
when it comes into the Sea, For that the Marine 
Salt and the Terreſtrial do very well agree in the 
main things, may be argued from the reſemblance 
both in ſhape, taſte, &c. that may be obſerved be- 
tween the grains that will be produced, if we expoſe 
each of them in a diſtin& Glaſs to ſach a hear, as 
may flowly carry off the ſuperfluous Moiſture, and 
ſuffer them to coagulate into Cubical or almolt Cn- 
bical Graines : Andlthe leſſer differences that may 
be met with between theſe two Salts, may well 
enough be ſuppos'd producible by the plenty of 
Nitrous, Urinous, and other Safine, to which, in 
ſome places, may be added, Bituminous bodies, that 
by Land-floods and otherwiſe arefrom time totime 
carried into the Sea, and by ſeveral things that hap- 
pen to, it there, eſpecially by the various agitation 
'tis pac into by Tides, Winds, Currents, &c, and 
( which I would by no means omit ) by its being in 
valt quantities expos'd to the Sun and Airs 
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CHAP. II. 


TX )'E may juſtly be the more careful to deter- 

| mine , whether the Saltneſs of the Sea- 
water proceed from Common Salt diflolved in at, 
becauſe if it appeared to be ſo, we might the more 
hopefully atrempt to obtain by diſtillation Sweet 
water from Sea-water 3 ſince, if this Liquor be maſe 
by the bare diſſolution of Common Sale in the 
other, 'tis probable, that a ſeparation may be made 
of them, by ſuch a heat as will eaſily raiſe the Aque-» 
ous parts of Sea-water, without raifing the Saline, 
whoie Diſtillation requires a vehement Heat, as 
Chymiſts well know to their colt. And ſuch a me- 
thod of ſeparating Freſh water from that which was 
Salr, would make our Dofrine of uſe, and be very 
beneficial to Navigation, and conſequently to Man- 
kind, For in long Voyages, 'tis but too common 
for the makers of them, to be liable to hazards and 
inconveniences, for want of Freſh and Sweet water; 
whereby they are ſomerimes forced to drink corrupt 
brackiſh Water, which gives them divers Diſeaſes, 
as particularly the Scurvy , and, the uſual effe&t of 
drinking Salt water, the Dropfie. And Sea-men 
are wont to receive ſo many other incommodities 
by the want of Freſh water, that, to prevent or ſup- 
ply it, they are oftentimes forced to change their 
courſe, and ſail ſome hundreds of miles to a Coalt, 
not only out of their way, but unſafe in it ſelf, and 
perhaps more dangerous, by being infeſted by Py- 
rats, or 1n the hands of Enenyes or Savage people; 
dy which meanes they ofteq loſe the benefic of 
their 
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their J4onſouns, and much more eafily other Winds, 
and frequently their Voyage. And theſe are_in- 
conveniencies, which mighr be in good meaſure 
prevented, if potable, and at leaſt tolerably whol- 
ſome Water, could be obtain'd by Diſtillation, in 
the midſt of the Sea it ſelf, to ſerve the Sea«men till 
they could be (ſupplied with naturally Freſk water. 
To make ſome tryals of this, I remember I took 
ſome Engliſh Sza-water, whence I was able to ſe- 
parate betwixt a thirtieth and fortieth part of dry 
Salt, and having diſtilled 1t in a glaſs head and bo- 
dy, with a moderate fire, till a conſiderable portion 
of it was drawn over, we could not diſcern an 
Saltneſs in it by the taſte z and beſides that I found 
it ſpecifically lighter than ſuch Water as 1s daily 
drank by Perſons of Quality at London, I expos'd 
it to a more Chymical Examen, and did not by that 
find any thing of Sea Salt in it, though L have 
at ſeveral times, by the ſame way, manifeſtly diſco- 
yered a Saltneſs in in-land Waters, that are drunk 
obvioufly for ſweet Waters, If I would have em- 
ployed a ſtronger Heat, and Veflels larger and 
lower, or otherwiſe better contriv'd for copious 
Diſtillation, I might in a ſhorter time have obtain'd 
much more diſtill'd Water 3 but whether ſuch Li- 
quors will be altogether ſo wholſome , Experience 
muſt determine, Yet that Sea-water diftill'd 
even in no very artificial way, may de ſo far whol- 
ſome, as not in haſte to be ſenſibly noxious, but at a 
pinch uſeful, at leaſt for a while, may be gathered 
from ( what occurrs to me ſince the writing of the 
laſt Paper ) the Teſtimony of that famous Naviga- 
tor, Sir R. Hawkins, Who commanded a Fleet in 
the /ndies for Queen Elizabeth. For he, in the Ju- 
; = _ _dicious 
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dicious Account he gave the World of his Voyage, 
wherein they were diſtreſſed, even in-the Admis 
rals ſhip, for want of Freſh Water, has this memo- 
In Lib. 9. page 1378. of rable paſlage ( as I find it vers 
Purchaſe; ext of Sir batims 1n our diligent Pur 
R, Hawkins his Voyage. chaſe.) | 
Although our freſh water bad fail'd us many dayes 
( before meſaw the ſhore ) by reaſon of cur long Navis 
ation without touching any Land, and' the exceſſive 
drinking of the Sick and Diſeaſed ( which could nt 
be excuſed; yet with an invention Thad inmy Ship, I 
eafily drew out of the Water of the Sea ſufficient quan* 
tity of Freſh water , to ſuſtain my people, with little ex- 
pence of feel; for with four billetsl flil'd'a higſhead 
of Water, arid therewith dreſſed meat for the Sick and 
Whole. The Water ſo diſtill'd we found to be whoiſomr 


and nouriſhing. SE 
- And becauſe the potableneſs of Sea-water may 


concern the Healths and Lives of men, I ſhall here 
add, to what I elſewhere deliver about my wayes of 
examining, whether other ' waters participate of 
Salt, two or three Obſervations I made upon thoſe 
fery diftill'd Liquors; I had occafion eo draiv from 
Sea-water, Having then upon ſome of the dift]Þd 
Liquor dropt a little oyl of Tartar pey deliqnium, 1 
perceiv'd no clouds at all, or precipitation to be 
made, -whereas a ſmall proportion of that Liquor 
being dropt into the undifti]l'd Sea-water it ſelf, -t 
would preſently trouble and make it opacous, and, 
though but lowly, ſtrike down a conſiderable deal 
of a whitiſh ſtibſtance {( which, of what nature it is, 
I need: not here declare ;) I found alſo, that a very 
ſmall. proportion of an Urinous Spirit, ſuch as that 
of Sa/ Armoniac, would produce a whitiſh and coal 
"1 For LY T1: +2 
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ed ſubſtance ( but not a near ſo copious one as the 


other Liquor ) in Sea-water, not yet expos'd to 
Diſtillation, but not in the Liquor draivn from it : 


which argued, that there were but fey or no ſaline 


particles of Sea-ſalt aſcended with the Water : For 
elſe theſe Alcalizate and Urinous Salts would in all 
likelihood have found them ont, and had a yifible 
operation on them. And I farther remember, that 
when the Diſtillation was made in Glaſs Veſlels, 
with an eafie Fire, not only the farlt riinning, 
but the Liquor that came over afte: wards, was nor 
perceiv'd to be brackith, but good and potable. 
To which agrees very well, that by a Hydroſtati- 
cal Tryal 1 found our diftill'd Sea-water to be 
lighter i= ſpecie than commoa Conduit Water, 
though it exceeded that in ſpecifick Levity, leſs 
than ?cwas ſarpaſſed in the ſame quality dy dittill'd 
Rain-water. - | | 

Bat to return to the Subje&t whence we have 
ſomewhar, but, I hope, not uſcleſly, digreſsd : I 
know-it may be objected , that if the Terre» 
ſtrial Salts carried by Springs, Rivers, and Land- 
floods - into the Sea, were the canſe of its ſaline 
Taſte, thoſe Waters themſelves muſt be made Salr 
dy 1t,* before they arrive at the Sez, Bur beſides, 
that this ObjeRion will 'not reach the Springs and 
Rivers of Salt water, that in ſeveral places, either 
immediately or mediately,diſcharge themſelves into 
the Sea 3 it might conclude againſt him that ſhould 
affirm this imported Saltneſs to be the only cauſe of 
that of the S:a ; But it will not be of force agiinſt 
me, who take it to be only a partial cauſe, that by 
-1ts accetſion contributes to the degree of Saleneſs 
ne obſerve in the Ser, where this imported Salt 
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may joyn it ſelf with the Salt it finds there already, 
and being detained by it, contribute co the briny- 
neſs of the Water. 

If itbe urg'd, that from hence it will follow, that 
the Sea from time to time increaſes in Saltneſs, I 
may ſuſpend my anſwer till it appear by competent 
obſervation that it does not , which, I think, men 
have not yet made tryals that may warrant them to 
_ And if the matter of fa&t were certain, I 
think *rwere poſſible to give a farther anſwer, and 
ſhew probable wayes, how ſp ſmall an acceſſion of 
Salt may be diſpers'd by nature, and kept from in- 
creafing too much. | 


CHAP. 11, 


Ut now ?as ſeaſonable to conſider , that the 
taſte of Sea-water 1s not ſuch a ſimple ſaline 

talte , as Spring-water would receive from $Sa/ 
Gemm, or {ome other pure Terreſtrial Salt diſſolved 
in it, but a bitteriſh caſte, that muſt be derived 
from ſome peculiar cauſe that Authors are not wont 
to take notice of. I am not aſſur'd by any Obſer- 
vations of my own, that this recelſion from a purely 
Saline taſte is likely to be of the very ſame kind, 
and to be equally, or very near equally, met with 
in all Seas 3 {not to add a donbt whether it be ar all 
ſen:blein ſfom2.) The cavſe both of the bitterneſs 
and ſa[tneſs too of the Sea-water, 1s ſaid to be af- 
firmed by Learred Mr. Lidiar, to be aduſt and bi- 
fy | | on tuminous 
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tminous Exbalations aicending out of the Earth 
into the Sea, But that there is abundance of aQual 
Salt in the Sea-water, to give it 1ts Saline taſte and 
ponderouſneſs , the Salt, that the Sun does in many 
places copionſly ſeparate from the Salcleſs nth 
parts, ſufficiently manifeſts, Burt as tothe bitteriſh 
taſte, IT think 1t no eahe matrer to g1ve a true ac- 
count of ir, bur am prone to aſcribe 1t partly to the 
operation of ſome Catholick Agents apon that vaſt 
body of the ®cean, and parz/y to the Alteracion 
that the Salt receives from the mixture of ſome 
other things, among which Biramen may be one of 
the principal. 

Bat though I have in another Pa- 
In the Tra of 
per ſhewn, that in ſome. places of $,,,,,,,,.Mcn- 
the Sea there are confiderable quan= ſtruums. 
tittes of Birumen, or Bituminous 
matter to be met with 3 yet I dare not derive the 
bicterneſs of the Sea only from Bituminous Exhalas» 
tions, but in good part, at leaſt, in ſome places, 
from the liquid ard other Fitumen, that 1s imported 
by Sprivgs and other Waters ito the Sea 3 of which 
we have an eminent mſtance in that which our 
Engliſh call Barbadves Tar, according to the relat 
on 1 had of it from an inquiſitive Gentleman, who 
3s one of the chief Planters of the Iſland, and took 
pleaſure to obſerve this liquid Bitumen to be carrie 
ed in conſiderable quantities from the Rocks into 
' the Sea; and I chink it poſſible enough, that ſome 
of the Springs that riſe under the ſurface of the Sea, 
may carry up with chem Bituminous matter, which 
may help to make the Saltneſs of the Sea degene=- 
rate,{ of which more perhaps elſewherez) as I not 
long fince made mention of Springs , as well of hot 
| a5 
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as cold water, rifing beneath the ſurface of the Sea, 
And this minds me to intimate here, that I hare 
ſaſpe&ed, that in ſome places the Sulphureous Ex 


halations, and other emiſſions from the ſubmarine 


parts of the Earth, may ſometimes contribute to 
change the ſaline taſte of the Sea-water : For I have 
elſewhere related, how not only Sulphureous 
Steams, but ſometimes Actual Flames have broken 
through irom the lower parts of the Sea to the up- 
permoſt; and have ſometimes taken pleaſure t 
make by Art a rude imitation of that Phenomenon. 
And parcly ſome Experiments of my own , and 
partly ſome other Inducements , have perſwade( 
me, thai divers times ( for I do not ſzy alwayes) 
Sea' Salt does not obſcuiely participate of Combu- 
{ible Sulphur, of which I may ſpeak farther on an- 
other occaſion. Bur in regard that the taſte of the 
Sea-water 15 not 1n all parts of the Ocean uniform, 
it may here ſuffice to take notice in general, that 
this difference of taſt2 may partly be caus'd by ad- 
yentitious bodies of ſeveral kinds, of which ?tis 
probable, that in differing places the Sea-water 
does variouſly partake. And not to mention here 
the fragrant ſmell of Violets, which has by ſeveral, 
and particularly by an Eminent Perſon, of whom1 
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enquired about it, been obſerved, in ſome bot 


Countries, to proceed from Sea Salt 3 I have di- 
yere other Inducements to think that ic js uſually 
no ſimple Salt, nor free from mixture. For by more 
wayes than one, and particalarly by cohobating 
from it its own Spirit, we have obtained a dry Sub- 
l:imate, which ſeemed to be no Pure, but a Com- 
pounded Body, | 


And 
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And now to come to that which I intimated 


: might be one of the cauſes, why the taſte of Sea- 


water 1S$ not the ſame with thac of Common Sale 


ne diflolved in Freſh water; I {ball add, that I have 


ſuſpected, that the various motion of the Sea, and its 
being expoſed tothe a&tion of the Air and Sun, may 
contribute to give ita taſte other than Saline; which 
ſuſpicion might be confirmed_by the Obſervation I 
elſewhere mention of the Sea Salt, which, by barely 
being expos'd for many months to the Air, and ſome- 
tines perhaps put into a gentle agitation by a dige- 
five Heat, I found to have a very manifeſtly differs 
ng taſte from the fimpie Solution of Sea Salt in 
Common water, 

I might here endeavour the farther confirmation 
of my Diſcourſe, by what 1 have learned by in« 
quiry from Navigators, about the manifeſtly differ- 
ing Colours, and other Qualities of the differing 
parts of the Sea, which ſeem to argue, that *tis not 
every where of ſuch a Uniform Subſtance as men 


wigarly imagined, and that vaſt Tracts pf it are 


imbued with Rtnpendious multitudes of adventitious 
Corpiſcles, which, by ſeveral wayes diverſifying 
ts parts, keep it from being a ſimple Solution of 
Salt, But of this SubjeR I have not leiſure to diſ- 
courſe here , only becauſe 'tis g2nerally thought, 
that the Sea-water is, by reaſon of the Saltneſs it a- 
dounds with, uncapable of Putrefaction 3 I will add, 
That having kept a pretty quantity of Sea-water, 
that T had cauſed to be purpoſely taken up between 
the Eng/i/þ and French lhores, in a good new rund- 
let, in a place where the Simmer Sun beat freely 
Upon it, 1t did, 1n a fey weeks, acquire a firongly 
tinking ſmell ; though, chat the Experiment had 
been 
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been more ſatisfactory, I wiſhed that it had bey 
made ina Veſlel oi Glaſs or Earth, wſtead of Woo 
But a much better Obſervation I procur'd from 
much eſteemed Navigator of my acquaintance; why 
having ſailed often in the Indian and African Sex 
I enquired of him, whether he had ever in thaj 
hoc Chlraats, where the Sea is ſuppoſed to; 
very Salt, obſerved it to ſtink, tor want of Ag 
ration or otherwiſe ; To which he anſwer'd, Thi 
once being, though it was bur in March, becalmel 
1n a place be named to me, for 12 or 14 dayes, th 
Sea, for want of motion, and by reaſon of the Het, 
began co Rink, inſomuch thar, he thinks, if t& 
Calm had continuea much longer, the fend 
would have poyſoned him : They were freed fron 
it as ſoon as the Wind began to agitate the Wate, 
and broke the Superficies , which alſo drove am: 
ſtore of the Sea Tortoiſes, and a ſort of Fiſh, whole 
Engliſh name I know not, that before lay baskin 
themſelves on the top of the Water. 
' Ando this agrees very well the notable Obſz 
vation, that I fince met with, of the elſewhere cot 
mended S'r R, Hawkins, Who, among other conh 
derable things he takes notice of in his Relation; 
has chis paſſage, to our preſen 
Pk purpoſe, Were it not for themr 
Obthrvarions. ving of the Sea by the force ( 
Winds, Tides, and Currents, | 
wor!d corrupt all the worlds The Experience I ſa 
Anno 1590, lying with a Fleet about the Iſlands 
Azores, almoſt fix months, the greateſt part of tht 
time we were Lecalm:d ; with which all the Sea becam 
fo repleni/h*d mith ſeveral ſorts of Gellies, and fort 
of Serpents, Adders and Snakes, as ſeem'd w—_— 
'n 
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fome green, ſome black , ſome yellow, ſome white, ſome 
of divers colours , and many of them had life ; and 

ones there were a yard and a half, and two yards longs 
which had I not ſeen, 1 could hardly bave believeds 
And. bereof are witneſſes all the company of the Ships 
which were then preſent, ſo that hardly a man con!d 
draw a butket of water 6lear of ſome corruption» In 
which Voyage, towards the end thereof, many of every 
Ship gu ſick of this Diſeaſe, and began todye apace, 
but that the ſpeedy paſſ age into our Country-mas a reme- 
dy to the crazed, and a preſervative for thoſe that 
mere not tonched. = | 


T - pd 


THE THIRD SECTION. 


CHAP, ; A 


A*® for the various Degrees of the Salrneſs of the 
Sea , Authors are wont to be filent of it, 
fave that ſome Navigators tell us, that they obſerved 
ſome Seas to have a more, and others a leſs Saline 
taſte z which you will eafily believe has not afford- 
ed me much ſatisfaction. And on the other fide, 
my want of opportunity to make Tryals my ſelf, 


Will confine me to acquaint you with no more than 


the few following Obſervationss 

1. To a Learned man that was to ſail to places of 
differing Latitudes in the Torrid Zone, I deliver'd 2 
Glaſs Inſtrument, elſewhere deſcribed, fitted by the 


greater or leſſer Emerfion of che upper part, toſhew, 
ACCu® 
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accurately enough for uſe, the greater or leſs ſpeci- 
fick Gravity of the Salt. Water it was put to ſwim 
in. This. he put from tzme. to time inco. the Sea- 
Watet, 28 he ſailed towards the Tndie;, whence he. 
wrote me word , That be founds by the Glaſs, the 
Sea=w ater to increaſe in meight , the. nearer be cam 
tothe. Dine, (till bt arrived at a certain degree of La- 
titude , as he remembers, it.was about the thirtieth, 
sfter mbich, the Water ſeemed. to retain the ſavje Spe» 
cifick Gravity , till be came to the Barbadoes.or Ja 
Mai1Cas ; 9 af EE i EY TIE. 
2. Another Obſervation I obtain'd by Inquiry 
of an Ingenious Perſon and a Scholar, ar his return 
out of the Eaſt Indies, who affirm'd to me, that he, 
and a Gentleman of niy acquaintance, took np 
Bottles full of Sea-watergboth under the Equinodial, 
and alſo off the Cape of pood Hope 5 Which lies in 
abont 34 Degrees of Southern Latitude, and found 
the Warers of theſe diſtant parts of the Ocean to 
be of the ſame weight.” And though it may well 
be doubted, whether this Obſervation, being made 
with 'ordinary Bottles, were ſo exa& as Could be 
wifh'd, yet the Perſons being curious, and making 
It for their own ſatisfaRion3 and my Relator .ha- 
ViDg, in both the recited places, filPd with the S:a- 
water he took up and weigh'd, having, 1 (ay, fill'd. 
the /ame Bottles 5 /ance this Veſlel held rwo quarts, 
(which muſt be above four pounds of Salt-water, ) 
}fthe diſparity of weight had been conſiderable, it 
would 11 likelthood have been found, at leaſt mani- 
feſtly ſenfible in ſuch a weight of Liquor. | 
7, Inquuring of an obſerving Perſon , that had 
been at 2yſambique , Which 1s thought to be one 
of the hotteſt places inthe World,” whether he did 
not 
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not there find the Sea to be more than ordinarily 
Saltz he anſwered me, that, ccthirg thither in a 
oreat Carack, when he came back from the Town, 
co the Ship, he obſerv'd near two hands breadth of 
the Veſſel to be above the ordinary part, to which. 
it uſed to fink 3 inſomuch that he took. notice gf . It; 
ro the Captain, as fearing that part of the: lading, 


had been by (tealth carried to the ſhore ; But che, 


Pilot, who had made thirteen or fourteen. Voy-. 
ages to the Indies, aflur'd him, what he had obſer- 
ved about the Ship was not unuſual in that place; 
where the caſte it ſelf diſcover'd the Water to be 
exceeding Salt, ve hs 
Nor need we ſcruple to think , that ſome Sea 


Waters may be very much more impregnated. 
with Salc than ours; for Water will naturally. 


dflolve , and retain a far greater proportien, of 


Salt, than thar which is commonly met with in the 
Sea. For whereas a thirty ffth, or chirtieth, or at 


moſt a twenty fifch part of Salt will make Water 


more Saline than is found in-many Seas, -I- amr-by 
a Friend of mine that 15 Maſter of a Silt-work, 
inform'd, that the Warer of his Springs afford 
him a twelfth part of good White Salt, and that 
another Spring not far off, yields no leſs than an 


eighth part, To which, ( to-avo1d anticigption ge 


I ſhall not Here add, what I ſhall hereafter have 


occaſion to ſay of the fulleſt impregnation of Water ; 


with Common Salt. 


[ Whilſt I was reviewing theſe Papers, .there , 
came ſeaſonably to my hands a Letter wefitcen from. 
Mulepatan, on the Gulf of Benze/a in-the Eaxſt-, 
Indies, by an ingenions Gentleman, Sir William 


Langhorn, that is intruſted with the care of the Fng- 
1 lijh 


f 
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liſþ FaQories in thoſe partsz out of which Let- 
ter the following paſſage is verbatim tranſcribed, 
<« T did, in order to your command, cauſe ſome Wa- 
«ter to be ſaved under the Line, at our firſt acceſs | 
«to it, intending, for Want of good ſcales and 
< weights, { being none to be come at aboard the 
«« Ship ) to have kept it until ic could be weighed, 
« but by the forgetfulneſs of a ſervant, it was thrown 
« 2yay. Off the Cape, in 37 d. OO ms. Southern la- 
< tjitude, I ſaved ſome again , and through the ſame 
&« want of weights, was fain to keep it until I came 
© to the Line again 3 and chen made the beſt ſhift I 
&* could for weights, and compar'd it with the Wa- 
<«ter'there, filling the ſame Bottle again to the ſame 
<« height by a marks and found it exaQly the ſame 
« wezoht. The weight I have taken 3 but accounting 
& this a Journey of buſineſs, left thoſe notes, and 
&© moſt of the like nature, behind me; in my next 
& jt ſhall be inſerced. ] 


CHAT. I, 


T remains now , that, according to my promiſe, 

I ſet down what I obſerved my ſelf concerning 
the Saltneſs of our Sea between Eng/aud and 
France; not in compariſon with the Saltneſs of 
other Seas, Whoſe Waters I had not to compare 
with, but as to the proportion of Salt contained jn 
It to the Water. And though one would think it ve- 
ry cafie fo make tryals of this ſort for a perſon not 
un- 


about the Saltneſs of the Sea. JT 
unacquaitted with Hydroſtatical praQtices nor un- 
furniſhed with Inftraments, yet, I confeſs, that 
three or four tryals that I made; not all ofrhem the 
ſame way, made me find it more difficult than was 
imagin*d to arrive at any ching of certainty in this 
nquiry. | 

This you will eafily believe, if I annex the ſub- 
ance of ſome Experiments, that, I remember, I 
made about the gravity of Sea Water , which I had 
order'd to be taker up; ſomz at the depth of about 
fifteen Fathom ſomewhat near or ſhoar; and-ſome 
in another place of ths Channel between F ngland 
and France. | 

The ſum of the firſt Experiment is this : We 
rook a Vial, fitted with a long and trait neck, pu:+ 
poſely made for ſuch tryals, and having counter- 
pois'd it, filPd it to a certain heighc with common 
Conduit water:We noted the weight of that. Liquor; 
which being poured ont, the Vial was fill?d to che 
ſame height with Sea Water taken up at the ſurface, 
and by the diffzrence between the two weights , che 
Sea water appear'd to be abour a forty fifth part 
heavier than the other. £ | 

The ſec6nd Tryal ( which was for more accurate» 
neſs made Hydroſtatically,) I find regiſter'd to 
this effz& : We carefully counterpois'd in 
the Scales, formerly made uſe of, a piece of Sul- 
phuc in the upper Sea water, formerly mention'd ; 
it weigh'd 2F + 10 + gr, and being alſo weigh'd 
in the Sea Water fetch'd from the bottom;gave us thz 
fame weight 3 + 10 + gr. which ſhew'd thoſe 
two Waters to be of the iame Specifick Gravity : 
And then to compare this with the gravity of com- 
mon Water, we w2igh'd thz-ſame Salph ur in com- 
12 on 
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mon Conduit Water, and found it 3 + 15 or; 
By which it appear*d, that che Sea-water was but 
about a fifty third part heavier than this Water : 
which is ſuch a difference fromthe proportion found 
out by..the former way of tryal, that I could notwell 
imagine what to attribute it to, unleſs the Sea 
water by long ſtanding in a Veſlel, which, though 
coyer'd, Was expos'd to the hot Sun, may both have 
beeg rarified, aud have had ſome ſeparation made 
of its Saline or other heavier parts , on which ſcore 
that, portion we.took.up for our tryaly might appear 
liehter-than elſe it would have done ; or unleſs, the 
Experiment having been made in. Londou , Where 
oreat and ſudden rains and other accidents will 
ſometimes viſibly vary. the confiſtence of common 
Water, the Liquor, I then employ'd without exa- 
mining it, mighc be more ponderous- at that time 
than at another. To which latter ſuſpicion I Was 
the more inclin'd, becauſe, having afterwards weigh'd 
the ſame piece of Sulphur by help of the ſame bal- 
lance in did rain. water, I found the weight of 
the {oumer liquor to exceed that of the-latrer by a 
©5394 deal leſs than a thirty ffth part 5 which ſeem'd 
co make it probabl2 , that if the Water, we chanc'd 
to employ, had been free from all Saline and' other 
heavy parcicles, the difference formerly mention'd 
betwixt this Obſervation and the fore-going would 
not have been near ſo great as it Was. 

The laſt way I made uſe of to examine the pro- 
portion betwixt Sea-vater and Freſh, was Chy- 
mical ; whereof my Regiſter affords me this ac- 
COU! te | 

A pound ( Haverdupsis weight ) of the upper 
Sea-warer, vas Weigh'd out, and put urito a _ 9 

ay 
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body to be diſtill'd in a digeſtive farnace ad jicci- 
zaters, and the Diftillation being leiſurely made, the 
bottom of the glaſs was almoſt cover'd with fair 
grains of: Salt, ſhot into Cubical figures, and more 


- white than was expeRed in the reſt of the coagu- 


lated matter we took not notice of any determinate 
ſhape. The Salt being weigh'd amounted to 3fe, 
Haverdupois, and 10 gr. At which rate the pro- 
portion of the Salt to the Water will be that of 30 
and 45 to one, and fo will amount to near the thir- 
tieth part 5 which was ſo much greater than the for- 
mer wayes of tryal made us expe, that I know not 
whether it may not be worth while to try, whether 
ſuch a ſtow abſtraction as we employ of the ſupe:fl1- 
ous Water, and our doing it in cloſe Veſlels, may 
not have afforded us more Salt than elſe we ſhould 
have obtain'd, | 

To this Relation I find this note ſubjoyn'd : Su- 
ſpeRing that there may have ſomewhat elſe cons 
currd to our finding ſo great a proportion of Salt, 
I ſuffer'd thac, which had been weighed, to continue 
a while inthe Scale, and ſoon perceiv'd, that,accor- 
ding to my conjeRure, that ſcale began manifeſtly 
to preponderate, and that conſequently ſome of the 
unexpe&ed weight of Salc may be due to the moi- 
ftare of the Air, imbib*d after the Salt was taken 
out of the Glaſs,and laid by to be weighed : Where- 
fore, cauſing it to be very well heated and dried in 
a Crucible, we found it to weigh Zi1j, + ff, (that 
is 210 gy. ) upon which account, the proportion of 
Salt contain'd in the Water was a thirty fixth part, 
and ſomewhat above halt of thoſe parts, and to ex- 
preſs it in the neareſt whole namber , a thirty ſe- 


venth part, 
I 3 From 


34 Obſervations and Experiments 
From whence this greater proportion of Salt by 
D:(llation, than qur other T:yals invited us to ex- 
pect, proceeded , ſeems not ſo eafie to be determi- 
ned unlels it be ſuppoſed ( as I have ſametimes 
ſuſpeKed ) that che Operation, the Sea-water was 
expoſed to 1n DiRillation, made ſome kind of change 
in it, ocher ard greater than befo:e-hand one would 
have look'd for 3 ard that, though rhe grains cf Salt 
we gained out of the Sea-water, ſeenrd to be dry 
before we weignd it, yer the Saline Corpuſcles, 
upon their concieting into Cubes} did ſo intercept 
b-tweei them mny ſmall particles of Water, as 
pot to {uffer then to be driven away by a moderate 
waimth, ard conſequently {uch grains of Salt may 
have upon this account been lels pure and more 
ponderc us than elje they would have been. And 1 
might heie add, that I ſometimes make a certain 
Attificial Sa{t, wich though being diffolv'd 10 Was 
rer, it Will hoot into Cryſtals finely thaped, and 
dry enough to be reducible into powder, yet coa- 
gnlates Water enough with 1t to make the Water 
al:noſt,if not quare, as heavy again as before. And 
] have been aſſured by a very Learned Eye-witneſs, 
that there is a ſort of Sea Salt, which they briog 
ro tome parts of England from the Coaſt of Spain 
or Portuga! , which being here diffolved, and redu- 
ced dy Purification and Filtration ro a much whiter 
Salt, . will yield by meaſure ſomewhat above two 
Buſhels for one. Bur to ſatisfte the ſcruples and 
ſuſpiczons T could ſuggeſt, would require More try- 
als. than T have now time or opportunity to make. 
What bas been already deliver'd, may give at leaſt 
as icrupalous an account of the Saltneſs of our Eng- 
liſþ Sei-waters, as moſt other Experimenters would 
| | have 
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have thought it needfut to give. And to make a 
derermination with any certainty about the degrees 
of the Seas Saltneſs in genera/, a great number of 
Obſervarions, made in different Climates and in di- 
ſtzor parts of the Ocean, would be neceſſary, 


CHAP. III. 


Knov not whether I may be ſo indulgent to my 

{uſpicions as to with , that Obſervations were 
heedfully made, Whether in the {ame Sea, and about 
the ſame parc of it, the Waters be alwayes equally 
Salt ? Fory though chat be taken for granted,yet fince 
we have no good Obſervations long fince made to 
filence the ſuſpicion, one may ſuſpect, that, at leaſt 
1n many places, the Saltneſs of the Sea may conti- 
nually, though but very flowly , increaſe by the ac- 
ceſſion of thoſe Saline Corpulcles that are imported 
by Salt-Springs , and thoſe which Rivers and Land- 
floods do from time to time rob the Earth of, And 
T ſuſpe& it to be not impoſſible, thar this or that 
part of the Sea may be ſometimes extraordinarily, 
and perhaps ſuddenly, impregnated with an additio- 
nal Saltneſs from Saline teams plentifully aſcend- 
mg into it, from thoſe Subterraneal 
Fires, about which I nave made it - nathony-—=-A 
elſewhere probable, that they may {v1 $reams. 
burn beneath the bottom of the Sea, 
and ſorretimes fend forth copious Exhalations into 


it, Bur it may prove the more difficult to diſcerr 
I 4 this 
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this adventitious Saltneſs, unleſs the taſte as well as 
 balſance be employed abour itz becauſe the Salt, 
that produces ir, may be of ſuch a Nature as to be 
much Tiphter in ſpecie than common Sea Salt. And 
the mentiun of this leads me to give you here the 
f dvertitement T promiſed you not long ago. 
T'hazr thoich the weight of Sea-water be as good 
+ way as 18 yet employ?d ( and better than ſome 0- 
thers) to determine what Sea-water does moſt a- 
boand in $21: ; and though it be poſſible, that in our 
Sea, and perhaps in almoſt all others, this way be not 
liable to any conſiderable uncertainty; yet I think 
it not impoſitble, that it may ſometimes deceive us, 
eſpecially in very hot Regions 3 becauſe I have ob- 
ſerved, that there may bz Volatile Salts, which, 
though by reaſon of their activity they make ſmart 
impreſſions on the tongue, and give the water 1mbu- 
ed with them a ſtrong Saline taſte, yet they add ve- 
ry little, and much leſs than one would think , to its 
Specifick gravity ; 2s T have tryed, by Hydroſtati- 
cally examining Diftill'd liquors, abounding in Vo- 
ſacile and Urinous Salts, ſome of which I found very 
little heavier than Common Water , and conſe- 
quently nothing near ſo much heavier as they would 
have been made, if they had been brought.ro ſo ſharp 
a taſte, by having 'nothing but common Sea Salt diſ- 
ſolved in them : So that,if in any particular place,by 
any other way, or. from the Steams of the Earth be- 
neath, ( ſome of which, T elſewhere ſhew, may be 
very analogous ts thoſe afforded by Sal Armoniack ) 
the Sea ſhould be copiouſly impregnated with ſuch 
kind of liehr Salts, the Sea-water may be much more 
{alt to the taſtz, and yet be very little heavier. Fcr 
confrrmation of which I find among my notes, that 
ae 5 3-2 ob” 
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weigair'g a ſeal'd buble of Glaſs, made heavy by an 
included Metal , firſt in Spirit of Sa! Arwoniach , 
that taſted much ftronger than Sea-water,it weighed 
Ziij + 51 3gr+ and weighing this ſame body in fair 
Water, it weighed bur-Zu + 45 5 gre ſo that 
notwithſtanding its great Saltneſs, the Spirit was 
lighter than Common water 3 though a good part 
of that comparative Levity may probably be aſcribed 
to the Liquor wherein the Saline Particles ſwarm, 
which, by Diſtillation, was grown more defecated 
and light than Common, thongh clean, Water. 

Baur for a'farther proof, we took a hard lump of 
Sal Armoniack , and though we could not weigh it 
in Water, becauſe that would have diffolv'd part 
of it, yet by a way (I elſewhere teach) I found, 
that weighing in the ſame Liquor this lump of Sa/ 
Armoniack., and a lump of good white Sea Salt, 
( drought me as a Curioſity out of the Torrid Zune) 
the proportion of the latter to a bulk of the Liquor 
equal to it, was ſomething ( though exceeding little) 
above that of two and a quarter to one, and the 
proportion of Sa! Armoniack to as much Water 
as was equal likewiſe to it, did not above a Cen- 
teſm exceed that of one and 55 to one; which falls 
ſo ſhort of the cther proportion as may Juſt- 
ly ſeem ſtrange , eſpecially if it be conſidered, 
that the fatitious Sa! Armoniack, the Chymults. 
oenerally uſe, and we employ, conſiſts in good 
part of Sea Salt, which abates much of the Compa- 
rative Levity it might have,if it were made up only 
of Urinous and Fuliginous Salts, Which ivere ics 
other ingredients. 

It were indiſcreet for me to propoſe any more 
uſpicions and tryals fitted to, clear tne. , _ I 
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knew thoſe I have already mention*d would nor paſs 


for Extravagancies ; and therefore I ſhould here dif. 
miſs the Sabject of thig, Tract of the Saltneſs of the 


Sea, but that ſince I have been diſcourfing of the 


degrees of ity it will not be impertinent to add, 


_ what is the greateſt meaſure of Saltneſs that I have 


brought Water to , without the help of external 
Heae. On this occaſion I employed two differing 
wayes , the one Was by putting into a well-conn- 
terpoyſed Vial two Ounces of Common-watet, 
and then putting into it well dryed and white com- 
mon Salt, and ſhaking them together till the Li 
quor would, whi/ft cold, diflolve no more : This Li- 
quor, thus glarted with Salt, weighed 1150 grains, 
trom which two Ounces being deducted , the 
overplus of weigh, arifing from the diffolved Salt, 
amounted to 190 gr. ſo that a parcel of Salt will 
withour neat be diffolved 1n about five rimes its 
weight, or very little more, of common Water. 
By which proportion we made fo ſtrong a brine, 
that divers pieces of Amber , being purpoſely let 
fall into ir, emerged, and floated on it. The other 
and better way, yet more tedious, that we made 
uſe of, was, to let Sea-Salt run per detiquium, (48 
the Chymilts ſpeak ) chat 1s, to (et it in ſome moiſt 
place, till it was diflolved by thz Aqueous Va- 
pours that ſwim in the Air. In this Liquor we 
weighed a piece of Sulphur, which we alſo weighed 
i Sea-water, . whezein, finding it to weigh much 
more than in the former Liquor, it appeared that 
the Sea-water Was in Specie much lighter than 
the other 3 though how much their gravities dife 
fer'd, I cannot find among my Netes,nor be inform- 
ed dy my Memory. 

And 
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And becauſe I have not in any Author met with 
the proportion of Sea Salt to Water of the ſame 
bulk, nor perceive that Hydroſtaticians themſelves 
have yet attempted any way to inveſtigate it, ( pro 
bably decerr'd by the eafie diffolubleneſs of Salt in 
Water ) I ſhall here ſubjoyn , that by the help of 
an Expedient I have elſewhere taught, I have exa- 
min'd a hard dry lamp of Sea-Salt, and found its 
55 Kang in weight to common Water of the ſame 

ulky to be almoſt as 2 to 1, ( for it exceeded the 

ratio of 1 tot.) And, I remember, I found 
the Specifick Weight of a hard and figur'd lump 
of Sa! Gemw ( which ſort of Salt, I ſuppoſe to be 
ſomewhat more pure and ponderous than Sea Salt ) 
to be to that of Water ( very near ) as 2x to I. 
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ADVERTISEMENT 
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RE A DE R. 


His Seflion ſhould have been ſubjoyned to the Re- 
lations about the Botrom of the Sea, when hat 
Diſcourſe was printed, together with ſome other Tratls 


at Oxford, An. 1671. but was by the Negligence of 
him, that ſhould:have carried it to.the-Preſs, ſevertd 
from the reſt of that Tratt, and not ſeaſonably delrver d 
corhe Printer. © 
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Belonging to the Tract intitul'd, 


Relations about the Bottom of the 
SEA 


He preſence cf the Air is not only 
ſo neceſlary to the Life of many 
forts of Animals, bur 1t hath like- 
wiſe ſo greata ſtroke 1n the growth 
of Vegetables, eſpecially of the 
larger ſorts, that, after what I had 

experimented about theſe matters { of which this 

3s not the proper place to give an account) I thought 
fit to make enquiry about the Vegetation and 
growth of Plants of confiderable Bulk in thoſe ſub= 
marine Regions, where if there grow any, they 
muſt do it remote from the free contact of an ambi- 
ent Air, And having not now the leiſure to repeat 
what Beraniſts ( of whoſe Books 1 am not now 


| man 


provided ) deliver about leſſer Plants growing 


under Water , I ſhall now onely preſent you with 
what information I conld procure from Naviga- 
tors, about Trees and Fruit growing at the bottom 
of the Sea. 

To 


2 Relations about the 


To what I have elſewhere had occaſion to 
ſay to their Opinion, that will not allow Coral wo 
be really a Stony Plant, but a Liveleſs Concrete, 
that is alwayes hard and brittle under Water ; 1 
ſhall now add, that, inquiring lately of an Eminent 
and Inquiftive Perſon , that had ſpent ſome time 
upon the Coaſt of Africe , where he had been 
preſent at the fiſhing of Coral, and learning from 
his anſwer, that he had ſeen it not far from 4/giers; 
I ask'd him, whecher he had himſelf obſerv'd the 
Coral to be ſoft, and not red, when *twas newly 
brought from the bottom of the Sea, To which 
he replied , that he had found it ſoft and flexi- 
ble; and that, as for the colour, it was for the 
moſt part very pale , but with an eye of red, the 
Bark being worſe coloured than the ſubſtance it cos 
ver'd was ;.but when the Bark was taken off, and 
the other part expoſed to the Air, the expected 
redneſs of the Coral diſclos'd it ſelf. 

When I demanded, whether he had obſerved, 
that any inky ſap aſcended to nouriſh the ſo- 
ny Plant? and whether he had ſeen any thing 
like. Berries upon it £ He ingenuouſly confeſſed to 
me, he had not been ſo curious as purpoſely to 
make 1nquiry into thoſe Particulars'; but that he 
remembred, That having broken ſome of the large 
pieces of Coral , he took notice , that the more 
internal Subſtance was much paler than the other, 
and very whitiſh, and that at the extream parts 
of ſome branches or ſprigs he obſerv'd little black- 
iſh knobs, which he did not then know what to 
make of : And when I enquir'd, what depth the 
Sea was of in that place ? he anſwer'd, that'twas 
Hine or ten fathom. But as to the Fruit of ſome 
; kinds 


Bottom of the Sea. 
kinds of Coral ,.if I do not much miſremember, 
I was, noc long ſince , aflured by a Scholar thac 
navigated much in the Eaſt, that they divers times 


meet With in thoſe Seas a certain ſort of Coral, 


bat not white, which bears a ſmall Fruit. like a 
round Berry, of a pleaſant colour, and efteem'd as 
rarities. i 

 Diſcourſing with a peifon that made Diving 
his Trade > Whether he had not met wich any 
Trees or Fruit in the depths of the Sea ? He told 
me, that in a great Ship, whereinto be dzſcended; 
to recover thence ſome ſhipwrack'd Goods, he 
was ſurpriz'd to find in ſeveral places a certain 
ſort of Fruit, that he knew not what to make 
of ; fox he found them of a ſlimy and ſoft conſi- 
ſence, about the bigneſs of Apples, but pot ſo 
round in ſhape, and when he brought them up. inco 
the Air, as he did many of them, they ſoon. began 


. to ſhrink up like old rotten Apples, but were 


mach harder , and more ſhriveP{ And. 'tis re- 
markable , that this happen'd in a cold Northern 

Seas EN D 
One that ,made a conſiderable: ſtay about 274- 
nar, 2 place I have ofcen mention'd, anſwer?d me; 
that he learn'd from the Divers, that in ſome places 
thereabouts there grows at the bottom pretty ſtore 
of a certain .ſort of Trees, bearing Leaves almoſt 
like thoſe of Laurel, as alſo a certain Fruit 3 but of 
what virtue, or other uſe, he had not the Curioſity 
to enquire» EE MT Feu | : 
I was alſo inform'd by an Eye-witneſs., tha! 
near the famous Coalt of AHſambique in Africa, 
thzre grows at the Bottom of the Sea fore of 
Trees; that bear a certain Fruit, which he deſcrio2e 
K f1 
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10 be very like thar, which in America they ar 
wont to call Acayu, the Leaves alſo reſembling thoſ 
of that Tice. 

But che welcomeſt Information I could procur 
about Sub-marine Plants, is that which concern 
the famous aldivian Nut , or Coco ,. which 1s { 
_ highly efteem'd in tag Eaſt, that ſome write, 1t 1s. 
ereat Preſent from one King to another , and eve 
much 'extoll'd in Exrope by experienc'd Phylici 
ans : For the Ortigine of this dear Drug is almoſ 
as much controverted as the Alexiterial Virtue 
are extoll'd. Having then once the good fortun 
to meet with a man of Letters, that had reſided 1 
thoſe unfrequented Iſlands, I found he had bee! 
as inquiſitive as I could reaſonably expect abou 
theſe admir'd ProduRions of the Sea , and tha 
he had often learn'd from the Divers that the 
are- real Nuts or Fruits born by a ſort of Coco 
Trees that grow at the Bottom of the Sea, anc 
are thence either torn off by the agitation © 
the Water, or gather*d by the Diver.» Theſc 
Fruits are ſmaller than moſt other ſorts of Coco's 
whoſe maturity they do nor ſeem to arrive at. Ht 
thinks, the Species may have been very differing 
from What it 15, and may have come from Nut: 
fallen into the Sea , together with the ruine 0 
ſome little Iflands nndermin*d by the Warer, anc 
ſo ſubmerg'd 5 of which, he told me; he ſaw a 
leaſt three or four inſtances: during his ſay there 
He told me, that whilſt the Fruit was under Wa- 
ter, they obſerv'd*no diſtin& ſhell and kernell, but 
the entire Nat was ſo ſoft, that it may be eafpily 
eno'12h cut With a knife, and was eaten like 
their other Fraits 3 but being kept abooht a Week 

n 
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in the hot Air, it grows ſolid , and ſo hard as 
to require good Steel Tools to work upon it, He 
added, that though even upon the place the fairer 
ſort be of very great eſteem, yet not of any 
ſuch prodigious price as is given ont. And he 
preſenced me one about the bigneſs of a large 
Egg, and a Fragment of another, which are both 
very bard 3 bur as for their Virtues, I can yet ſay 
nothing upon Tryal, for want of having had fitting 
Opportunities. 

Other Obſervations made at the Bottom of the 
Sea may hereafter folloiy. 
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ADVERTISEMENT, 


: AT attentive Reader wlll eaftly be perſmaded by a 
| couple of paſſ ages in the following Papers that 
it is only a Fragment, © ' But though the Author , of 
certain Reaſons, bas for divers years ſuppreſs'd the ot 
Diſequrſes rhet, belgygrto cher ſarpe(T reatiſt;y  yeribe wh 
content to let this come abroad without them; not only 
becanſe, relating chiefly to the Air, it may fitly be con- 
ted with thoſe Papers concerning ſome Qualities of 
the Aits which it —_— od qo beofinſy res bhp a, 
it mby prevent; or Pp an end to, ſeveral unneceſſary 
Diſputes about the Natural and Erc'd Conſtitution of 
the Air ('narwly agitated among Learned men,) by 
ſheming them to be founded, ſome upon precarious ſup- 
paſtions, and more won Valgar Miſtakes: | 


? 
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OF THE 
NATURA: L. 
AND 


PRETERNATURAL OTATE 
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.B oO D'I E S, 


Eſpecially the ATR. 


Know, that not only in Living, but even in 
Inanimate, Bodies, of hich alone I here 
diſcourſe ,- men have univerſally admitted 
the famons Diſtintion becween the Natu- 
ral and: Preternatural or. Violent ſtate of 

--- Bodies, and dodaily, without the leaſt (cru- 
ole ſound apon 1t- Hypotheſes and Ratiocinations, 
as 1f it were moſt certain, 'that( hat they call 
Nature ) had purpoſely framed Bodies in fuch a 
decerminate ſtate, and were alwayes watchful that 
they ſhould. nor by any external Violence be put 
Out of 1t. 


K 4 Bit 


2 Of the Natural & Preternatural 


But notwithſtanding ſo general a conſent of men 
in this point, I confeſs, I cannot yet be ſatisfied 
about it in the ſence wherein it is wont to be taken, 
'T1s not thar I believe, that there is no ſence, in 
which, or in the account upon which,a Bdy may be 
ſ21d to be 1 its natara/ Rate 5 but that I think the 
common Diſtinction of a natural and violent [ate of 
Bodies has not been clearly explained, and confide- 
rately ſetled, and bath is not well-grounded, and is 
oftentimes ilf applyed. For, when I conſider, that 
whatever ſtate a Body be put into, or kept in, it 
odtains or retair's that ftate according to the Carho- 
lick Laws of Nature, I cannot think it fit to deny, 
thac; in'this ſence, the Body propos'd isin a #atr- 
ra/ inte ; but then, upon the ſame ground "twill be 
hard codeny, but thf thofe Bodies, which are ſaid 
to b2ina violent tate, may alſo be in a »atara/ one, 
ſince the violence, they are preſumed to ſuffer from 
ouward Agents, 1s likewiſe exerciſed no otherwiſe 
than 3ccording to the eſtabliſhed Laws of Univerſal 
Nature, *Tis true, that when men look upon a 
Body as 11 a preternatural ſtate, they have an idea of 
fr diFering from'that which they had whilſt they be- 
{;21d 1t-to ben a natural ate : But perhaps this 
dfrerence ariſes cmefly from hence, that they do 
9t confider the condition of the Body, as it reſults 
trom -< Catholick Laws ſetled among things Cor- 
pores], and relares fo the Univerſe, dut eſtimate it 
9117 reterence to what they ſuppoſe 1s convenient 
ar inconvenient for the particular Body it ſelf, But 
however if fe2ms rome, that mens determning'a 
Body to be in anarmal or preternatural flate has 
mach more init, ether of caſifal,or of arbitrary; 
5: bath, than they ace ayace of For. oftg 31:98 we 
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State of Bodies, &c, 3 
think a Body to be brought into a violent ſtate, not 
becauſe really the former was not ſo, but becauſe 
there is a notable change made in it by ſome Agent, 
which we alſo take notice of 3 whereas before the 
aQion of that Agent, if the Body were under any 
violence, *twas exercis'd by uſual, but often imma- 
nifeſt Agents , though perhaps their Compulſion 
were not Jeſs, but only teſs heeded. And ſometimes 
alſo no more is to be underſtood by a Bodies being 
forc*?d from its Natural ſtate, than that it has loſt 
that,which it had immediately, or a pretty while be- 
fore ſome notable' change. Which ConjeRures I 
{hall now endeavour to confirm, bur. with great bre+ 
vity. OS 
_- I have already ſhewn, that Matter being devoid 
of ſenſe and appetite, cannot be truly and proper- 
ly ſaid co Afﬀect one ſtate or condition more than 
another , and conſequently has no true defire to 
continue 1n any one ſtate, or to recover it when once 
loſt 3 and Inanimate bodies are ſuch, and in ſuch a 
Rate, not as the material parts they confiſt of, ele&- 
ed or defired to make them , but as the nataral A- 
cents, that brought together and rang'd thoſe parts, 
actually made them. As a piece of Wax is uncon= 
cern?d, whether you give it the ſhape of a Sphere,or 
a Cone, or a Pullar, or a Boatz and whether, when 
it has that form, you change it into any other che, 
matter ſtill retaining without willingneſs or unwil- 
lingneſs, becauſe without perception, that figure or 
Rate which the laſt ation of the Agents ( your fin- 
gers or inſtruments ) determined 1t to, and left 
If 1Ns | 
But this will be beſt underſtood , as well as con- 


firmed, by particular examples, I neednot _ 
FT : that 
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that the moſk uſual inſtance alledg'd to (hew, that 
a ſtate is natural to-a Body , and that being put out 
of it by external cauſes it will upon the ceſſation of 
their violence be reſtored thereunto, is, That Wa- 
ter being heated 'by the Fire, as ſoon as that ad- 
ventitious Heat-vanithes, returns to its native cold- 
neſs; and ſo when, by an exceſs of Cold, it is con- 
geal*d into Ice, it does upon a. thaw loſe thac pre- 
ternatural hardneſs, and recover: the fluidity that 
naturally belongs 'to it z. And the ſame may - be 
likewiſe ſaid of Butter, which, being melted by exs 
ternal Heat into a Liquor., does upon the ceflation 
of that Heat grow a conſiſtent body again. But per- 
haps theſe inſtances will rather countenance. our 
Paradox than diſprove it. For as to the coldneſs 
whereto Water heared by the Fire returns when 
"tis remov'd thence, it may be ſaid, that the acqui- 
red Heat conſiſting bur 1n the various and brask 
agitation of the Corpulclesof tae Water by an ex: 
ternal agent, it need be no wonder, that when that 
Agent ceaſes to operate, the effect of its operation 
{hould ceaſe too, and the water: be left in its far- 
mer condition, whetber we ſuppoſe it to have been 
heateq by the actual pervaſion of the Corpuſcles of 
the Fire, which by:degrees fly away into the Air 3 
or that the Heat proceeds from-an agitation impart- 
ed by the Fire to the Aqueous Corpuſcles, which 
muſt by degrees loſetthat new agitation, by commu- 
nicaring it little by little to the contiguans Air and 
Veſlel ; ſo thaty1f:the former agitation of the par- 
ticles of the Water, were, as 1s uſual, much more 
languid than thar of our Organs of Feeling, in which 
faintne(s of motion the coldneſs of Water confilt- 
ed, there will be no need of any poſitive internal 
form 
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form, or any care of Nature to account for the Wa- 
ers growing cold again. This will be confirm'd by 
the conſideration ot: what happens to Ice, which is 
aid to. be Water brought into a preternatural Rate 
by an exceſs of Cold. For, I doubr, *twill not be ea- 
fily demonſtrated, that in reference to the nature of 
things, and not ta our arbitrary ideas of them, 7ce is 
Water preternaturally harden'd by Cold, and not 
Water Ice preternaturally thaw*d by Heat, For if 
yon urge, that Icelefr to it ſelt will, when the Fri- 
earifick agents are removed, return to Water; I 
thall readily anſwer, that, not to mention the Snow 
tad Ice that lyes all the Summer long unthawed ups 
on the tops of the Alps and other. high mountains , 
I have learn'd, by inquiry purpoſely made, from a: 
Door of Phyſick, who tor divers years practiſed 
in 2Zeſcovy, that in ſome parts of. Siberia. ( a large 
Province belonging to the Ryſſian Emperour ) the 
ſurface of the ground continues more Months of the 
year frozen, by what 1s. call'd the natural Tempera- 
ture of the Climate, [than thaw'd by the Heat of the 
Sun and that a. little: beneath the ſurface of the 
ground, the Water, that chances tobe lodged in the 
cayities of the Soil, continues frozen all the year 3 
fo.that, when in the heat of Summer the Fields are 
covered with: Corn, if then you di? a foot or tio, 
perhaps leſs, yourſhall eafily find Ice and a frozen 
Soil : So that a man born and bred in the inland 
part of that Country, and inform'd only by his own 
Obſervation , may probably look upon Water as 
Ice violently melted dy that Celeſtial Fire, the Sun, 
whoſe heat is there. ſo vehement in cheir.ſhort Sum- 
mer, as toripen their Harveſt in [eſs:rime than in our 
Temperat? Climates will eafily be credited. _ 
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On the other fide we in Eng/and look upon melt. 
ed. Butter, as brought into a violent fate by the 
Operation of the Fire, and therefore think , that 
when being remov'd from the Fire it becomes a 
conſiſtent Body again, it has but recover*d its Na 
tive Confticution, Whereas there are divers parts 
of the Eaſt Indies, and, I doubt not, of other hot 
Countryes, whoſe Inhabitants, if they ſhould ſee 
conſiſtent Butter ( as ſometimes by the care and in- 
duſtry of the Europeans they may do _) they would 
think it to be brought to a preternatural ſtate, by 
ſome artificial way of Refrigeration. For in thoſe 
parts of the Indies I ſpeak of, ( though not in all 
others) the conſtant temper of the Air being ca- 
pable to entertain as much of agitation as ſuffices 
for fluidity in the parts of what in our Climate 
would be Butter, 'twould be 1n vain to expeR, that, 
by being left to it ſelf in the Air, it ſhould become 
a conſiſtent Body. And I have learn'd by diligent 
inquiry of Sea-men and Travellers, both Engliſh 
and others, that wete Eye-witneſſes of what they 
told me, that, in divers parts of thoſe hot Regions, 
Butter, unleſs by the Exropeans or their diſciples 
purpoſely made 19 the Cold, 1s all the year fluid, 
and ſold, or diſpens'd, not as conſiſtent Bodies, by 
weight, bur as Liquors, by meaſure. To ftrengthen 
this Obſervation, I ſhali add, what was affirm'd to 
. mebya Learned man, that pratis'd Phyſick in the 
warmer parts of 4merica, namely, that he met in 
ſome places with ſeveral Druggs, which, though 
they there ſeem to be Balſoms, as Turpentine, e+e. 
are with us, and retain'd that confiſtence in thoſe 
Climates, yet when they come into our colder Re- 
Sions, harden into Gums, and continue ſuch both 
Wins 
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Winter and Summer. On the other fide, inqui- 
ring alſo of a Traveller, vers'd in Phyfical things, 
about the Effects of great Heat in the in-land parc 
ef Africa, where he had lately been ; he told me, 
:mong other things, that Raiſin of Falap, which, 
when he carried it out of Eng/and, Was of a confi- 
fence not only dry but britile , did, when, and a 
while before, he came to ſorocco, melt into a ſub- 
ſtance like Turpentine 3 ſo that ſome of ir thar he 
had made up into Pills, would no more at all retain 
that ſhape , but remain as it were melted all the 
while he ſtayed in that City, and the neighbouring 
Countrey, though when he came back to the bor- 
ders of Spain, it return'd to its former confiltence. 
Which I the leſs wonder'd at, becauſe, having had 
the curioſity toconſider ſome parcels of Gum Lacca, 
(of which Sealing Wax is made) newly brought 
aſhore from the Eaſt Indies, though it be a hard and 
ſolid Gum, yet I found by ſeveral inſtances, that, 
paſſing through the Torrid Zone, divers pieces of it, 
notwithſtanding the ſhelter afforded it by the great 
Ship it came in, had been, by the Heat of the Cli- 
mate, melted, and made to (tick together, though 
afterwards they regain'd their former Confiſtence, 
though not altogether cheir former Colour. And 
on this occafion I ſhill add, thar I learn'd by in» 
quiry from a particular acquaintance of mine, who 
drought me divers rarities out of America, that ha- 
ving at the place where *cwas made, among other 
things, furniſhed himſelf with a quantity of che beſt 
Aloes, he obſerved , that whilſt he ſaiPd through 
very hot Climates, it was ſo ſoft, that, like liquid 
Pitch, it would often have fallen ont of the wide- 


- duth'd Veſſel he kept it in, if he had not from 
time 
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time to time been careful'to prevencit. But whe) 
he came within a hundred. Leagues 'of the Coat g 
England, it grew hard \, and fo continued, thouyt 
t”:. ere in a very warm ſeaſon of the year, being 
abo... the Dog-dayes. 

Fer further confirmation of what has been hi 
therto diicourſed , be pleaſed to confider with m: 
that moſt obvious Bocy, the Air, or the Atms. 
ſphere we live and breath. in, For though ſeven 
Opimons and Argumentations are founded upor 
what their Authors call che Natural and Preternz 
tural or Violent ſtate of the Air, yet he that cons 
ſiders, ſhall find it no eafie 'thing to determine, 
what ſtate of the Air ought to be reputed its trul 
Natural Rate, unleſs in the ſence I formerly told 
you I employ that expreſſion in, I will not inſif 
on the Heat and Coldneſs of the Air 5 for, that be- 
ing manifeſtly very differing in the heart of Winter, 
and in the heat of Summer, and in differing Regions 
of the Air, as at the top and bottom of high 
mountains, at the ſame time, and conſtantly in dif 
fering Regions of the Earth, as in Barbary and 


Greenland, *tWill not be ſo eafie to determine what | 


ſtare is natural-to the Air. But that only which] 
ſhall now conſider, 1s its ſtate or tone 1n reference 
to Rarity and Denſity. For, ſince the Air is believed 
to be condenſed by Cold and expanded by Heart, 
I demand, at what time of the year , and in what 


Countrey, the Air ſhall be reputed to be in its N4- 
taral ſtare © For, if you name any one time, as the 


Winter, or the Summer, I will ask, why that mult | 
be the fandard of the tone of the Air rather than 


another Seaſon, or atleaſt exclnſively to all others. 
And the like difficulty may be made about the Cli- 
mate 
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mate or the Place, And thele {cruples are the more 
allowable to be propos'd , becauſe Learred.men 
have deliver'd, that in ſome Countryesithe Aerca- 
ry inthe Torrice/lian Experiment, is kept tigher than 
in otters, ( as in Szeden than in aty, ) and our Ba- 
roicopes inform us, that oftentimes, in the ſame 
place and day, the Quicksfilver 1n the ſame Inſtru- 
ment does confiderably vary its height z which 
ſhews, that the Air or Atmoſphere mutt neceſſarily 
vary its weight, and therefore probably its degree of 

Rarity or Denlitye | 
Bur I have yet to propoſe a further Confiderati- 
on in this Aﬀair : For, what if it ſhall appear, tha 
neither in Winter nor in Summer, in Sxeden or in 
Ttaly, or in Whatever Country, Region, or Seaſon 
you pleale, the Air we breath in 18 in any other 
than a Preternatural ſtate; nay, that even when we 
have vehemently agitated and expanded it by an in- 
tenſe heat of the Fire, it 1s not yer violently rari- 
fied, but yet violently conſtipated, unleſs in our 
ſence before declared, you underſtand with me the 
Preternatural ſtate of Rarefaction in the Air, 1D re- 
ference to the'tone it had before the laſt notable 
change was produc'd in it. This will, 1 queſtion 
not, ſeem a ſurprizing, if not a wild, Paradox : But 
yet to-make it probable, I ſhall only defire you to 
refle& upon two or three of my Phy/co- Mechanical 
Experiments; and there you will ſee, firſt, that 
the Air being a Body abounding with ſpringy par- 
ticles, not devoid'ot Gravity » the inferiour muſt 
be compreſs'd by the weight of all the incumbent. 
And txt, that this Compreſſion is ſo great, that 
though by the heat 'of the Fire 'neuher others nor 
we could bring a portion of included Air tobe ex- 
| parded 
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panded to above fourſcore times its former ſpace 3 
yet withour heat, by barely taking off the. preſſure 
of the ſuperiour Air, by the help of our Pneuma- 
' tical Engine, the Air was rarified more than twice 
as much : And fince thoſe Experiments were pub- 
liſhed, I more than once rarified it to above five 
hundred times its uſual Dimenſions 3 ſo that, if ac- 
cording to what is generally agreed on and taught, a 
Body be then in a Preternatural tate, when by an 
excernal force its kept in a condition, from which 
it inceſſantly tends to get free ; and if it be then 
moſt near its Natural ftate, when it has the moſt 
proſperouſly endeavoured to free it ſelf from exter- 
nal force, and comply with its never-ceafing ten- 
dency ; if this be ſo, I ſay, then the Air we live in 
is conſtantly in a Preternatural ſtate of Compreſſi- 
on by External force, And when it is moſt cf all ra- 
rified by the Fire, or by our Engine, its Springs has 
ving then far more conveniency than before to dil. 
play themſelves, which they continually tend to do, 
it anſwerably approaches to its Natural ſtite, which 
3$ to be yet leſs compreſſed or not at all. And I have 
carefully try'd for many months together, that when 
the Air has been rarified much more chan even a 
vehement heat will bring it to be, yet if it were 
fenc'd from the preſſure of the external Air , it 
would not ſhrink to its former dimenſions, as if it 
had been put into a violent Rate, from whence Na- 
ture would reduce it to them, but continued in thar 
oreat and ſeemingly preternatural degree of exten- 
fion, as long as I had occaſion to vbſerve it, One 
might here ſhew, that this odd conſtitution of the 
Air is ſo expedient, if not neceſſary for the Motion, 
Reſpiration, and other uſes of Anjmals, and in par- 
| ticular 
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ticular of men , that the Providence and Goodneſs 
of the Wiſe Author of the Univerſe is thereby 
fignally declared; if it were not improper in ſuch 
a Paper as this to imploy fa4/ Cauſes. Wherefore 
to avoid the imputation of impertinence, I will con- 
clude, by taking notice that from what has been 
delivered we may learn two things conſiderable 
enough, if not in themſelves, yer to ſome paſſages 
of the Treatiſe, whereof this Paper makes a parte 
And firſt, we may deduce from what has been ſaid 
of the Air, that according to what 1s noted above, 
That may ſometimes generally be granted and be- 
liev'd to be the Natural ftate.of a Body, not which 
it really affe&s to be in , or ( to ſpeak more proper- 
ly) has a tendency to attain, but that which it's 
brought into and kept in by the a&ion or refiſtance 
of neighboaring Bodies, or by ſuch a concourſe of 
Agents and Cauſes as will not ſuffer it to paſs into 
another tate, And the ſecond thing we may hence 
learn is, that whatever men ſay of Natures never 
miſſing her aim, and that nothing viclenc js dura- 
ble 3 yet, bacivg an inconfiderable Portion of Aerial 
particles at the upper; ſurface, for ought we know 
the whole maſs of th2 Air we live.1n, and which 
invirons the whole Terraqueous Globe , has been 
from the worlds beginning, and will be to its end, 
keptin a ſtate of violent Comprellion- 
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COTE CT TT LETIpbiCeCE oe 
A 
STATICAL HYGROSCOPE 
Propoſed to be farther tryed, 
In a Letter to H, 0/denburgh Eſq; 
Secretary to the 


ROYAL SOCIETY, 


S I Ry 


Hough I writ to you from Stanton 
an account of thoſe Hygroſcopes, 
whereof I now preſent you one; 
yet, ſince I remember that it was 
in the year x665 that I ſent you 
that Paper, I fear you may by this 

time have forgotten much of what it contain'd , and 

thereby made it fit for me in this Letter, both to re- 
mind you of ſome former paſſages , and to add ſome 

Obſervations that lately occurr'd to me , and this 

the rather , becauſe I-do not preſent you with this 

trifle meerly to gratifie you Curioſity, but that you 
3 


and 
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and ſome of your 1 genous trievds may, by your 
remirk-g help me co d.cover te What inconvemien= 
ces ur 1-3it: +me-45 hable , -how far they may be 
avozed or lefle.29., or vhac the utes or advantages 
o1 10 may be, wv. alt} CI g ts ineyitable inconve- 
nie ces Or mper,. ct.ons. 
Horry nan 0444100 amonelt other ſubjeRs re» 
Jati'g .oitc Airy t& co fi r 1ts Moiſture, and its 
DP-ynes, i ext, d icern'v that rhey Had no- ſmall 
1.c <2 ron oyeis Bics, ad among the reſt, 
SS 2OR loſe of Mei), 4s {hs «1151en; Air we breath 
17, either paſſes fiem one of thoſe Qualicies to the 
oth2r, or even from one degree to the other 1n the 
{ame quality, - 
| Wheretote I began to caſt abovt ſomewhac ſollict- 
touſly for a way that might beiter than any I had yer 
try2d, or elſewh2:e mec with, diſcover the changes 
of the Air as to morture and dryneſs ,- and the de- 
frees of either quality, For which purpoſe it ſeem'd 
to me, that, if a Statical Hygroſcope could be had, 
it would be very convenient, 1n regard of its fitnel(s, 
doth to determine the degrees of the. moiſture or 
dryneſs of the Air, and to tranſmitthe Obſervatis 
ons made of th:m tooth-rs. Whereupon confider- 
129 further, that among Bodies otherwiſe well qua- 
I1fed for ach a purpoſeg. that was likelieſt to give 
the ſenſibleſt informations of the changes of the 
Ar, which, in reſpe& of its bulk, had the moſt of 
its ſurface expoſed thereunto 3 I quickly picch'd up- 
on a tine Spunge., as that which is eahily portable, 
not erhe to be diviced or diſſipated , which, by its 
readieſs to ſoak in Water, ſeem'd likely to imbibe 
the” Aqueous particles that it may meet with di- 
| EO ſpers'd 
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ſpers*d in the Air, and which, by its great porou(- 
neſs throughout, has much more ofSwperficies in refe- 
rence to its bulk, than any Body not otherwiſe leſs 
fit for the intended uſe that came into my thoughts. 
If you recall to.mind, when and whence I firſt 
ove you notice that I employed our little inftru- 
ment, you will eaſily believe, that the Inducements 
I had to pitchupon it, were, that I ſhould need 
but ſach 11ght and parable things ,” as I could eaſily 
both procure in the Country ( where I then was' 

and carry about with me in the frequent removes 
was obliged to make ;z and therefore that I die 
not repreſent this trifle as the beſt Hygroſcope that 
could be deviſed, or even as :the beſt that perhaps 
I my ſelf could have propounded, if 1 would have 
fram'd an elaborate Engine with Wheels, Springs, 
or equivalent Weights, Pullies, 7adices, and other 
contrivances, ſome of which I divers years azo 
made uſe of, For I little doubt, but that Mechanical 
heads may frame Hygroſcopes much curiouſer and 
perfeer than that I now ſend you , or any other 
I have uſed or ſeen, if they may be accommodated 
with ſufficient room, and dextrous Artificers that 
will work exatly according to directions; whereas 
my defign, being not ſo much to make a achinal 
or Engine-like, as a Statica/, Hyproſcope,and ſuch 
an one as may be ſimple, cheap, contained and ſet 
up 1n a little room, eafie to be made and tranſport 
ed, I thought it might be of ſome uſe, eſpecially to 
thoſe that are not furniſhed with Curiofities and 
Mechanical Accommodations , if among the ſeveral 
forms of Hygroſcopes that I had in my mind;'T 
choſe one, that being fatica! and eaſtE;” might be'ay 
L4 com+ 
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commodious þy: us; fimplicity:.:as. ſome. others by. 
their elaborarenaſseſperially if we conſider, that, 
as]:;2hi. an-inferumgarths ur ſeems., jt-may be ap-+ 
ply=ad to; varioscuſes,;. ome” of which-are not ſlight, . 


as: will ere log benmadeprodable.. 


- 4f:1-ſhonld be@hbre told: by one; thar grants:the: 


pref: r2b.enefs:0f Statical Hygroſcopes 1n the ge» 
eral, [that "there are, divers Bodzes, other than that 
pirch% upon by:me;-mhoſe: werght may vary when 
the. Femperatare:#f.the Air 15 confiderably altered 
as to.drynefs.and-maifture, and:that perhaps among 
theſe; ſome one+may He! found: that may imbibe the 
Aqieous particlss:ofi' ihe - Air: berter than our 
Sounge ;-: I -thallinoriretolutely.gGeny rv, and there- 
fore:(hall leave yg, to-make t: yals.\yith what other 
Bodies you '{hall think fit, concenting my ſelf.to 
hive -ſaggelted in.igene:al the converiency of ma- 
krmg Hygroſcapes, where the differing. changes. of 
ths Air may:;be eſtimated by : weight 3 bat this I 
fhall tell you 3n_fayour of.our Sponge, that when I 
was conſidering, what Boaies were the fitteſt to be 
employed: for thei making of Statical Hygroſcopes, 
I-made. tryal of more than one thar ſeem'd not: the 
leaſt promiſing, - I, know , that Common or Sea- 
Salt'will much relent th moi. Air, andSalt of Tar- 
far Will doit much moxe ;* but ches choſe;Halts, eſpe- 
Eially: the latter, will not ſo eafily as they ſhould, 
part ith the :Aqueous' Corpuicles. they ' have once 
imbibed, and are-1n ocher regards, ( which*wwere 
fot worth while to infill on, ſeſs:conventent than 
I Spunge, -1- made .tryal alſo: with: Lute-ſtrings, 
FThtH were pprpoſely choſen: very lender , that 
they might haye.-the ; greatet ſurface zn —_ of 
1:69 HERE s, 4 tneix 
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their bulk , theſe I fornc at firſt ro do very well, 
as to the 1imbibing of the mo:ſture of the Air, but 
afterwards they 1d not continue to an'wer my ex- 
etation. 1 caus'd likewiſe to be tur:!'d our of a 
hehe wood a Cup, which, that it might leſs bur- 
den a tender balance, had, inſtead of a toot, a little 
button, to which a hair might be tied, to ſuſpend 
itby; and this Cup being purpoſely turn'd very 
thin, ttar it might have much ſurface expoſed to 
the Air, proved tor a pretty while ſo good a Hygro- 
ſcope, as invited me to make divers Obſervations 
with it, ſome of the which I have ill by me. Tr 
agreed alſo with ſeveral tryals, that I had made on 
other occaſions, of the porouſneſs of ſuch Bodies, 
that white Sheeps Leather, ſuch as Chirurveons 
usd to ſpread plaiſters upon, would be very 
convenient for my purpoſe. And indeed I found 
by many Obſervations, whoſe ſucceſs you may 
command a fight of, that if this Leather were a 
ſubſtance as little obnoxious to Corruptinn 
3s a Spunge , it would, by its copious imbi- 
bitions and emiſiizons of the Aerial moiſture, be 
a fitter matter than any other 1 had employ'd for a 
hygroſcope. 

But taking all things together, T found no Bo- 
dy ſo convenient for my purpoſe as a Spunge , 
which you will perhaps the more eafily believe, 
if I add, that to help me to make ſome eſtimate 
of the © poroſity of it, [ We weigh'd our a dramn of 
ine Spunge, and having ſuffer'd it to ſoak up 
what Warer it could, it was held in the Air, 
not only whilſt the weight of the Water would 
efily make it run out, but till it dropt fo very 
| h ſlowly, 
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flowly , that a nundred was reckon'd after one 
drop before anorner fell; then putting it into 
the balance it had been weighed in before, we 
found , thar as its dimenſions were increaſed to 
the Eye, ſo 1:s weight was increas'd npon the 
fcale, amounting now to ſomewhat above two 
Ounces and two Dramsz fo that one Dram of 
Spunge, thongh it ſeem?®d not altogether ſo fine as 
the portion we had choſen out for our Hygroſcopes, 
did 1mbibe and retain ſeventeen times its Weight 
of Water. | 

Now when one 1s reſolved to employ 2 
Spunge, there vill not need to be much added 
about the turning it into a Fygroſcopes For, his 
ving weigh'd it when the Air 1s of a moderate 
Temperature, it requires but to be put into one 
of the ſcales of a good balance ſuſpended on 2 
Gibbet ( as they call it ) or ſome other fix'd and 
ſtable ſupporter. For the Spunge being care- 


fully counterpoiſed at firſt with a metalline weight 


( becayſe that alters not ſenfibly with the chan- 
ges of the Air ) it will by its decrement or in- 
creaſe of weight ſhew, how much the neigh- 
douring Air 1s grown dryer or moifter in the 
place where the inftrumear 1s kepr. The weight 
of the Spunge may be greater or leſs according 
to the bigneſs and g20dneſs of the balance, and 
th2 accurateneſs you deſire in the diſcoveries it 
1s to make you, For my part, though I have 
for Cauriofitie's ſaks with very tender ſcales 
imployed for a good while but half a dram of 
Spange , and I fourd it to anſwer my expedQa- 


tion well enough 3 and though, when I _ : 
1 
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iulk divers times as great, in a ſironger, but 
proportionably leſs accurate, balance, I jound not 
the Experiment ſucceſsleſs , yet after tryals with 
dffering quantities of Spunge, I preferr'd , both 
to a greater and leſſer weight, that of a dram, 
2s not being heavy enough to overburden the 
finer ſort of Goldſmiths ſcales, ana yet great e- 
nough to diſcover changes conſiderably minute, 
fince they would turn diſcernably with a fixteenth 
or ty2ntieth part, and manifeſtly with half a quar- 
ter of a grain. 

With ſuch Hygreſcopes as theſe ( wherein the 
balarice onght to be till” Kept ſuſpended and 
charged) I made ſeveral tryals, as my removes 


and accommodations would permit, ſometimes in - 


the Spring, and ſometimes in the Autumn, and 
ſometimes alſo in the Summer and Winter. But 
nevertheleſs it would be very welcome to 
ne, if you and ſome of your Friends would be 
[pleaied ts make tryals your ſelves, and compare 
them with mine, and eſpecially take notice, if you 
can, whether in any reaſonable tra& of Time 
there will be any loſs ( worth noting ) of the 
ſbtance of the Spunge it ſelf; I having not 
hitherto diſcover?d any. In the mean time, to 
invite you to give your ſelves this trouble » af- 
ter I have told you, that having once, among 
divers removes, had" the opportunity to keep a 
dram of Spunge ſuſpended during a whole Spring, 
and a great part of the preceding Winter and 
ſubſequent Summer , I did not think my. pains 
loft , thorgh divers of the obſervations they af-= 
| forded me have unhappily been ſo, among ma- 


ny 
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ny other memorials about Experiments of differ- | 
ing kinds 3 notwithſtanding which unſeaſonable lo 
| I ſhall venture to ſuggeſt ſome things to you, that 
| occurr'd to me abour the /tilities of the Inſtty- 
ments I am treating of. 
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tilities of Hy 6Roscopres. 


He ufe of a Hygroſcope is either 
general or- particular : ' The for- 
mer 1s almoſt coincident with the 
Qualifications to be wiſhed for 
and aim'd at in the Inſtrument it 
ſeltz The latter points out the 

rticular applications that may be made of it 

ten *tis duely qualified. Of each of theſe I ſhall 
efly ſubjoyn what readily occurrs to me. 

The general uſe of a Hygroſcope is, To eftimate 
changes of the Air, as to moiſture and dryneſs, by 

yes of meaſuring them, eajie to be knonn, provided, 

ad communicated. 

| I might here pretend, That as theſe are the prin- 
pal things that have been defir'd in Hygroſcopes, 


"tis obyious from the deſcription and — We 
| have 
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have given of our Inſtrument, that theſe advantaoy 
belong to it in no very deſpicable degree : An 
that to make ſuch Hygroſcopes as will perform 
theſe things in pertetion, whatever it may ſeen 
a Mental contriver, will, I fear, prove no eaſt 
task to thoſe that really attempt it. To theſe thing] 
I might add, thar if ſuch allowances be made, x 
what I have repreſented may invite you to grant, 
the Qualifications lately mentior J, as deſitablen 
a Hygroſcope, may ina tole» 1eueaſarebe fourl] | 
in ours, When we ſhall come to mention the particeſ 
lar uſes of it, And as for that of conveying to 
thers the Obſervations made with it, you may plei 
to conſider, that the things I employ to pied ; 
the degrees of dryneſs and mhaifture in the Air, ds 
ing grains, parts of grains, and greater weights, th 
acceſſions of moiſture which the Spunge receives,t 
the loſles that it ſuffers, canbe eafly and at the (ant 
time both found and determin'd, And as the weight 
imployed to determine theſe differences are cal 
procurable z ſo the Obſervations made with ther 
may (together with patterns, if it ſhould be needfil 
of the weights themſelves) with the ſame facili 
be communicated by Letters even to remote part 
In which conveniency, whether, and how far, ol 
Inſtrument has the advantage of that made with 
Oxten beard, and ſome others that I have imploye 
I leave yon to conſider., | 

I might farther alledge on the behalf of ourl 
ftrament, that whereas, beſides the Qualification 
above mentiored, there is another, namely [ 
rableneſs, which though not ſo neceſſary to. co 
ſtitute a Hygroſcope, yet is neceflary, as will et 
long appears to ſome of the conſiderableR uſes of i 
A ( 
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Utilities of Hygroſcopes. un 
And whereas ſach a Durablene(s is wiſhed, as may 
not only keep the Infirument from having its ſub= 
ſtance rotted or corrupted by the Air, but may alſa 
preſerve it in a capacity to continue pretty uniform 
ly its Informations of the Air's moiſture, even 
when that increaſes very much, or laſts very long ; 
Whereas, I ſay, theſe things ate much defar*d ina Hy- 
oroſcope, our Spunge ſeems herein preferrable to 
the Oaten beard, Lute-ſtrings, &c. For in thoſe and 
the like Bodies the ſelf-contraQing or relaxing 
power (as 'tis ſupposd) or the diſpoſition to 
imbibe and part with the moiſture of the Air uni- 
formly or after a due manner , is wont tobe in no 
very long time alter'd or impaired ; and particular= 
ly, when they have imbib'd much aerial moiſture, 
they are very faintly affeted by the ſupervening 
degrees of it, and ſo. the operation is too diſpro- 
portionate to What the like Cauſe would have pro- 


duc'd, when the Inftrumene was well diſpogd ; 
\ whereas in our Spurge neither the degree of (prin- 


gineſs, nor any ſuch like quality is confider'd, and 
1t is capable of imbibing ſo much more of the Aque- 
ous particles, than even moiſt Airs and Seaſons are 
wont to ſupply it with, chat there is little fear that 
it will be glutted, or have its pores choaked up with 
them , ſo that the decrements and acceſſions of 
weight will be more proportionate to the degree of 
moiſtare in the Air, and more reducible to known 
ard determinate meaſures. 

But though theſe and the like ſpecious things may 
be repreſented in favour ofour Statical Hygroſcope 
yet, to deal ingenuouſly with you, I much fear, that 
"twill be very difficult to bring either Statical ones, 
or perhaps any other, to be ſo compleat as to ite 
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fie a nice and ſevere Critick. And you would per- 
haps eafily afſent ro my Opinion, if it were not tov 
tedious to entertain you With all the ſpeculative 


doubts and ſcruples, as well Mechanical as Phyſi- | 


cal, which my accuſtom'd diffidence has now: and 
then ſuggeſted to me, But becauſe ſuch a ſceptical 
Diſcourie would be too tedious, and alſo ſomewhat 
impropers tobe propos'd by one that would recom- 
mend Hygroſcopes, I ſhall only now take! hdtice 
of one great Imperfe&ion, which all that I have 
been acquainted with are liable to 5 namely, that 
men have*not yet found, nor perhaps ſo muchas 
dream'd of ſeeking; a Standard of the Dryneſs antl 
Moiſture of the Air, by relation to Which, Hygro- 
meters may at firſt de adjuſted, and ſo be att 
par'd with one another, as We \ſee' many- of 
thoſe ſeal'd Thermoſcopes, that have been- made 
and juſtn'd by Mr. Shorgrave' the 'dextrons' Ope- 
xator of the Royai Society. : 4 deviyinot; thatyby 
virtue of a ſtandard to eftimate mo:ftuare by, 1-have 
endeavour'd to remedy this inconvenience 5-iit, 
.as my hopes were but ſmall, ſo neither ' Was imy 
ſucceſs great , but I am-not ſure, that Happier 
Wits, or I my ſelf at ſome 'other and-Juckier time, 
may. not more proſperouſly attempt it. In the 
mean while -perchance you wili not think 'it-al- 
together nothing, if the Trifle I preſent you pet- 
form at leaſt ſome of the things defir'd -(in'4 
Hygrometer leſs jimperfe&ly, than any you have 
yet met with, And that you may not_ be diſ- 
courag'd by what I have lately acknowledg'd of 
the defects of ſuch Inftrumentss I think it now 
ſeaſonable to proceed ro the mention of the pat- 
ticular ſes, for which, notwithſtanding any in- 
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evitable. defe&ts , a Hygroſcope, and even {ach a 
one as I now preſent you, may be made eztily 
ro ſerve. 


USE 1 


To know the differing V ariations of Weather in Lc 
ſame Month, Day and Hotr. 


J: may be aſefal for divers purpoſes,to koi both 
chat the Air 1s wont to be leſs moift at one part of 
the Artificial Day (and ſo of the Nighc,) chan at any, 
other, & at what particular time of the Day or Night 
it moſt uſually 1s fo, And on this occaſion I remem- 
der, that uſually when the Weather was at a ſtand, It 
was obſerved, that the Spunge had manifeſtly gain'd 
in the Night, though it were kept in a Bed-cham- 
ber, and grew lighter again betiveen the morning 
and noon. This Obſervation which was made to-: 
wards the end of Winter would not hold , in caiz 
froſty nights or ſome other powerful Cauſe mnter- 
vened. ?Twere not amiſs alio to obſerve, Wate 
ther there be no: a Crreſpondence betwixt the Hy- 
oroſcope and Baroſcope 5 and, if there be, in what 
kind of Weather or, Conſtitution of Aur it is moſt 
or Jeaſt to be diſcerned, And this. enquiry ſeems 
the moredubious, becauſe the ſame changes of the 
Atmoſphere may npon diffeiing accounts, have ei- 
ther the like, or quite contrary, operations upon 
theſe two Inſtruments, For in Summer when'the 
Atmoſphere is uſually beavier, the Hygroſcope is 

| iually 
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uſually lighter 3 ſome ſtrong Winds, as with us the 
North-weſt, may make both the Atmoſphere and 
Baroſcope lighter, whereas Southerly Winds, eſpe- 
cially if accompanied wath rain, often make the Ar- 
moſphere lighter and the Spunge heavier, And on 
the other ſide I obſerve, that Eaſterly Winds, 
eſpecially when they begin to blow in Winter, 
though, by reaſon of their dryneſs, they are wont | 
to make the Hygroſcope lighter , yet they are 
wont, at leaſt here at the Weſt-end of London, to 
make the Baroſcope ſhew the Air to be heavier, 
It were likewiſe fit to be obſerved particularly by 
thoſe that live on the Sea-coaft, Whether the daily 
ebbing or flowing of the Sea, do not ſenſibly alter 
the weight of the Hygroſcope. It were very well 
worth while alſo to take notice, at what time of the 
day or night, ceteris paribs, the Air is the moſt 
damp and moſt dry, and nor only in ſeveral parts of 
the ſame day , but in ſeveral dayes. of the ſame 
month z eſpecially on thoſe days, wherein the full 
and new Moons happen. And this ſeems a more 
hopeful way of diſcovering , whether the full-Mooh 
diffuſes a moiſture in the Air , than thoſe Vulga 
Traditions of the plumpneſs of Oyſters and Shell- 
fiſh, and brains in the heads of ſome Animals , and 
of Mazrow 1n their bones, and divers other Phenes 
mena, Which, as I have ſheiwn in another paper, 'tis 
not eafie to be ſure of. It may alſo be noted, whe- 
ther Monthly Spring-tides, eſpecially when they fall 
out near the middle of arch or September, have 
any ſenſible operation upon our Inſtrument, 
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USE 1. 


9 "#4 : 7 : F , >; - ; 0-4 
To know bow much one Year and Seaſon is dryer of 
| moiſter than another. 


= cannot be ſo well perform'd by the Hy- 
groſcope made of an Oaten beard, if they; 
that have made uſe of chem more than I, do com- 
plain with reaſon, that after ſome months ( for I 
cannottell you preciſely how many ) they begin co 
dry up and ſhrink ; ſo thac their ſenſe of the varying 
degrees of tlie moiſture of the Air is not ſo quick 
as before, and the informations they give of the 
degrees of it; eſpecially towards the outmoſt bounds 
of their power to ſhew the Air's alterations, recede 
more and more from Uniformity. Bat the laſting- 
neſs and other convenient qualifications of our 
Spunge making its capacity of doing ſervice more 
durable, may the betrer help us to compare the 
greateſt moilture and dryneſs, both of the ſame ſea» 
ſon; and of the ſeaſons of one Year with the corre- 
ſpondent ones of another,* And if the weigtit of the 
Spunge at a convenient time, when the temperature 
of the Air is neither confiderably moiſt; nor conf1- 
derably dry; be taken for a Standard, a perſon that 
ſhould think it worth his pains, may, by computing 
how many dayes at ſuch an hour, and how much ar 
that hour; it was heavier or lighter than the ſtandard, 
and alſo by comparing the reſult of ſuch an account 
in one*year with the reſult of the like account in 
another year, be aſliſted to make a more particular. 
and near eſtimate of the differing ns 
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16 A Brief Account of the 
the Air , as to moiſture and dryneſs, in one year 
than in another, and in any correſpondent ſeaſon 
or Month, ailigned in each of the two years propo- 
ſed. And how much the Collation or Continuance 
of ſuch Obſervations , both in the ſame -place and 
alſo in differing Countryes and Climates, may be of 
uſe to Phyſicians in reference to thoſe Diſeaſes, 
where the moiſture and dryneſs of the Air has much 
intereſt 3 and the Husbandman to fore-iee what ſea- 
ſons will prove friendly or unkind to ſuch and ſuch 
Sails and Vegetables ; it muſt be the work of time 
to teach us, though in the mean while we have no 
reaſon to deſpair, that the Uſes to be made of ſuch 
Obſervations may prove confiderable. And the 
rather, becauſe if by help of the reſult of many Ob- 
{ſervations men be inabled to foreſee ( though at 
no great diſtance off) the temperature of a year, or 
even of a ſeaſon, it may advantage not only Phyfi- 
cians and Plow-men, but other Profeſſions of men, 
who receive much profit or prejudice by the dryneſs 
or excelſive moiſture of the ſeaſons, And not to 
mention thoſe who cultivate Hops, Saffron, and 
other Plants that are tender and bear a great price 
ſuch a foreſight, as we afe ſpeaking of, may be of 
great uſe to Shepherds, who, in divers parts of 
England, are oftentimes much damnified, if not 
quite undone, by the rot of Sheep, which uſually 
happens through exceſs of moiſture in cercain 
moiiths of the year. And in order to the providing 
of foundations ivhereupon to build PrediQtions, 
3t may not be amifs to regiſter the number, bigneſs, 
and duration of the confiderabler ſpots, that may ac 
this or char time cf the year happen to appear or 
be diflipated on or near the Sun, or to take "—_ 
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of any extraordinary abfence of them, and to ob- 
ſerve whetaer their apparition or diſfipation produce 
/, any changes in the Hygroſcope : Which Curioſity 
I ſhould not venture to propoſe, bur that ( as I elſe- 
where note ) I find, that eminen: Aſtronomers have 
caſually obſerved great dryneſles to attend the ex- 
traordinary abſence or tev:els of the Solar Spots. 
And taoſe perſoas that are Altrologically given, 
may, if they pleaſe , extend their Curiofiry in the 
uſe of this Inſtrument to obſerve, whether Eclipſes 
of the Sun and Moon , andthe great Conjun&tions 
of the Superiaur/Planets,have any notable operation 
upon it, 
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To diſcover & compare the changes of the Temper ature 
of the Air made by Winds, ſtrong or weak ; froſty, 
nowy, and other Weathers | 


= may. conveniently enough be done as to 
winds, either by our whole Inſtraments or 
( perhaps better and more ſafe!y ) by the Spunge 
alone, which may be taken off and/hung by a ſtring, 
for as long time as is thought fit, in the wind , and 
then reſtor'd to' its former place. Forl tound by 
removing it into the wind, that it ſoon receiv'd a 
yery conſiderable alteration in-point of weight, as 
alſo it did when remoy'd outot a room into a gate 
den where the Sun- ſhin'd 3 for though the ſeaion 
were not warn, it being then the Moneth of Fanna- 
ty 3 yet inthree quarters of an hour the ſpunge loſt 
the 24th part of its weight. - We may allo in ſome 
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Caſes uſefully ſubſtitute to a Spunge a ſomewhat broad 
piece of good Sheeps-leather diſplay'd to the wind. 
Fr this having, by reaſon of its thinnels (or very 
{mall depth, ) 41n proportion to its breadth, a yery 
large Superficies immediatly expos'd to the wind, 
we nts, it to be notably alter'd thereby , in ſo 
much that half an ounce of well prepar'd Sheeps-lea- 
ther, (that we had long imployed as an Hygroſcope) 
being kept an hour in a place, where the Sun-beams 
might not beat upon it,did, in a ſtrong wind, vary in 
that ſhort time an eighteenth part of its original 
weight. But though I think i very poſſible to make 
ſuch obſervations of the Temperature of particular 
winds, as will frequently enough prove ſo true as to 
be uſefull, at leaſt co thoſe that live inthe places 
where theyare made 3 yer I am of opinion, that, | 
to be able to ſettle Rules any thing general, to de- 
termine with any certainty the Qualities of winds 
according to the corners whence they blow , as 
from the Eaſt or Weſt, North-eaſt, South-weſt, &c. 
there will be a great deal of warineſs requir'd 3 and 
he that has not ſome competent $kill in Phyſicks 
and Coſmography , will eafily be ſubje& to 
miſtakes in forming his Rules. To conntenance 
which advertiſement, 1 ſhall now make uſe but of 
theſs two Confiderations,whereof the firſt js ; That 
winds that blow from the ſame Quarter are not in 
ſome Countryes of the ſame Quality that they are 
in moſt others, the wind participating much of the 
vature of the Region oyer which it blowes in its 
paſſage to us. Atthe famous Port of Archange! | 
they obſerve, that whereas a Northerly wind almoſt 
every where elſe without the Tropicks pfoduces 
froſt in Winter,there it is wont to be attended with a 
thaw, (0 as to make the Eeves to drop, Of "_ 
Ne pr i | the 
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Utilities of Hygroſcopes, 19 
the reaſon ſeems to be, that this wind comes over 
the Sea which [yes North from that placez and on 
the contrary,a Southerly wind blowing over a thou- 
ſand or twelve hundred miles of frozen land does 
rather increaſe the jroſt than bring a thaw, This 
was by the Inhabitants averr'd to the Ruſſiin Em- 
perors Phyſician, who was more than once at Arch- 
angel, and from whom I had the Account. The 
Northern windes that are elſewhere wont to be 
drying, are ſaid in Egypt to be moiſt. I remember 
Mr Sands, 1n his exellent Travells , giving an ac- 
count of what heobſerv'd about the largelt of the 
fam'd Egyptian Pyramids, has this conſiderable Paſ- 
lagez Yet this hath been too great a morſe! for time to de= 
vour having flood,as may be probably conjefur d,aboit 
three healnd and twu bandred years, and now rather 
old than rninom: yet the Northſide moſt worn by reaſon 
of the humidity of the Northern Wind,zhich here is the 
woifteſtsSands in Purchas's Pilgrimage, 

And 'tis yet more confiderable to our Lib. 6. Cap. 
purpoſe what T find related by Mon- 8. Se. 3, 
fieur de Serres in his uſefull book of ,,  ,, |, 
Husbandry, ſince by that it appears, gjcult.Lib, 1, 
that even m not very diſtant Provinces chap, 7. 
of the ſame Kingdome the winds that 
blow from the ſame Quarter may have very differ- 
ing Qualities and efteAs. For, ſpeaking of the 
Changes of the Airin reference to Rusbandry in 
ſeveral parts of France, be Informes us, that *tis 
obſery*d, that in the Quarters about Tho/oze the 
South-wind dryes the ground, and the North gives 
rains, Whereas on the contrary from Narbonue 
to Lyons, all over Provence and Dawobine, this laſt 
na wind cauſes dryneſs , and the other brings 
M 4 mo1lt- 
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moiſture, And this may ſuffice for my firſt Conſi- 
deratior. My Second 1s this, That the vehemence 
or the fainrneis of the windes, though blowing over 
the ſame country, may much diverſify 1ts operation 
on the Hygroſcope, and the ſame wind, which, when 
3t blows but faintly, or even moderately, 1s wont to 
appear moiſt by the Hygroſcope, may, when vehe- 
ment or impettous, make the Inſtrument grow 
liehter, diſcufling and driving away more yapors 
by the agitation of parts it makes 1n the Spunge, 
than is countervail'd by thoſe aqueous Vapors that 
ate brought along with it, But on ſuch things as 
theſe I have not leiſure to inſiſt, and therefore I ſhall 
proceed to take notice in very feiy words of ſome 
other operations of differing weaihers on our In- 
ſtcument, and tell you, that Froſty weather often 
made the Hygroſcope grow lighter even at night: 
Snowy weather which laſted nor long, added ſome- 
thing to the ivejght of the Spunge, And it has been 
obſ2rved that miſts and foggy weather ns'd to add 
weight to it, even notivithitanding Froſt, 

To which may be added an Obſervation made by 
Ty Amanu®ifis, who having a convenienter cham- 
ber than mine, ( wherein a fire was daily made, ) 
was diligent and curious to ſet down the changes of 
the Hygroſcope that was lefr in his lodging 3 for 
this obſervation makes it probable , that a tranſient 
cloud in fair weather may be ( for I ſay not, that it 
always 1s) manifeſtly obſervable by our Inſtrument. 
For by his Diary it appears, that the 9th. of Sy= 
zember being for the moſt parta very fair Sun» 
ſhiny day, though about ten a clock in the morning 
the Sun ſhone brightly, the Spunge began to pre- 
ponderate, which unexpeted Phenomenon _ 
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him look out at the window, where he diſcover'd a 
cloud that darken'd the Sun, but after a while that 
being paſt the balance return'd to an e/£quilibrinme 
On this occaſion I ſhall intimate, that I have more 
than once or twice obſerv'd, eſpecially in S1mmer, 
that when the Air grew heavier, the Hygroſcope 
either continued ata ſtand, or perhaps, alſo grew 
lighter 3 as if, when ſuch caſes happen, the Eflavia 
that getinto the Air, either from che Terreſtrial or 
ſome other mundane globe, were not fit like vapors 
to enter and lodge in the pores of the Spunge, and 
ſo were Corpulcles of another nature , with which 
when we find by the Baroſcope that the Air is 
plentifully tockr, it may be worth while to obſerve, 
Whether any, and if any, what kind of Meteor, as 
wind,or Rain it ſelf, or Hail, or in the Winter Snow 
or froſt, will commonly be fienified and produc'd. 


US E IV. 


To compare the Temperature of differing Houſes and 
differing Rooms in the ſame Houſe. 


A*® this is of great uſe both in reſpe& of mens 
k. Health, eſpecially if they be of a tender os 
ſickly conftitution, and in reſpe& of canveniency 
for the keeping fleſh, ſweet-meats and ſeveral ſorts 
of wares and goods, and even houſhold-ſtuff,that are 
ſubje& to be indammaged by maiſt airz ſo it is 
readily and manifeſtly derivable from our Inftru= 
ment. For, by removing it into ſeveral Houſes or 
into ſeyeral parts of the ſame houſe, and RR > 
nm an 
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ſtand in each a competent time to be affeRed with 
the temperature of che Air of that particular place, 
we have divers times obſerved a notable difference, 
as you may gueſs by the two or three Notes I met 
with am ong {ome old papers. 

08e, 23, { Three or four days agoe a piece of fine 
Spunge being taken our of a Cabbinet and clipt till it 
came to weigh juſt halfa drachm in a nice pair of 
ſcales and a warm room , Was afterwards remov'd 
into a neighbouring room deliitute of a chimney, 
{ and yetwithin 3 or 4 yards of a chimney ſel- 
dom without fire ; ) This Hatical Hygroſcope, confi» 
ſing of the ſcales and the frame they hung on, 
was yefterday night remov*d into the former room, 
and the Spunge was found to have gained 3 grains 
and an eighth or better, and conſequently more than 
a tenth part in reference to its firſt weight; but be- 
ing ſuffer'd to ſtand in this warm room, in leſs than 
12 hours it loſt a grain and about 4 of its former 
weight, though the time it ſtood in this room were 
for the moſt part night and rainy weather. ] 

{ We took a piece of very fine Spunge, Which 
formerly had weigh'd juſt a drachm, but having been 
many months kept in a very warm room where fires 
were kept every day,it was grown much lighter ; for, 
removing it into an upper chamber in a neighbouring 
houſe and weighing itin tender Scales,nn the Even- 
ing *ewas found to want of a Drachm 4 grains and 
2 ofa grain 3 and thongh there was a fire in the room 
and the Scales ſtood not far from it, yet, in a ſhore 
time, ( the day being foggy and rainy, ) the Spunge 
viſibly depreſs'd its Scale 3, and the next morning 
was found to want but one grain and a half ofa 
Drachm, ſo that it had gain'd about three grains and 
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a quarter,and the following evening, being the ſe- 
cond of January, it weigh'd one drachm a grain and 
almoft half a grain. So that in about one natural 
day the Spunge had acguir'd fix grains from the 
moiſture of the Air, that is, a tenth part of its firſt 
weight (I mean a drachm ) and a greater proporti- 
on 1n reference to the weight it had the day. before. 
The third of Fansary, the weather being yet moiſt, 
the weight exceeded two grains, but about 3 or 4 of 
the Clock in the afternoon it began to loſe of thar 
oreat weight, which diminiſhed more by the next 
morning, the weather having chang'd that night and 
become ſomewhat froſty. } 

In another paper I allo find this Note. {[ The 


drachm of a ſpunge, that had for divers weeks been 


kept in a dry room, was ( Jaxuary the tenth ) carried 
out into a room where fire is not wont to be-kept, 
the weather being extraordinarily foggy: This Morn« 
ing being brought into the former room, though 
now the weather be clear ( yetnot froſty ) it ap- 
pears to have gain'd in weight about eleven grains 3 
yer it ſoon loſt 2 grains by Randing in this room 
all the while in the balance, } 
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USE V. 


To obſerve in a Chamber the effelts of the preſence or 
abſence of a fire in a Chimney or Stove. 


His 1s eaſily done, and the more eaſily if the 
room be ſmall. For in ſuch chambers I have 
often obſerved a moderate fire to alter the weight of 
the inſtrument, placed at a di:*1nce from it, after it 
had been well kindled but a very little while ; but 
in wet weather, if the fire were not ſeaſonably re- 
newed with freſh fuel, the decay of it would, in no 
long time, begin to be diſcernable by the Inſtru- 
ment. 


__ _— — 


USE: VI. 


To keep a Chamber at the ſame degreegor at an afſion'd 
depree, of Dryneſs. 


Uppoſing the alteration of weight in our ſpunge 

to depend only upon the degree of the moiſture 

ef the Air, the laſt named uſe will be but an obvious 
Corollary of the former. For, if a convenient part 
_ of the Room be choſen for the Hygroſcope, and it 
be kept conſtantly there, ?cis eaſy,by caſting ones eye 
on it from time to time, to perceive when "will be 
requiſite to increaſe or moderate the fire, ſo as to 
keep the ſpunge at that weight it was of, when the 
temperature of the Air of the chamber as to dry- 
neſs and moiſture was ſuchas was defired, I will 
not 
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- not trouble you with ſome ſcruples, whichiI confeſs 


the conſideration of this uſe of our Inſtrument ſug- 
geſted to me, becauſe I have not now the leiſure 
co diſcuſs them. I had thoughts to cry, whether and 
how far a good Quantity of ſalt of Tartar or even 
dryed Sea-ſalt, being kept in a cloſet or ſome cloſer 
room , might by imbibing leſſen the moiſtare of the 
Air in it , but I did.not perfe& any obſervation 
of this kind, But I will add to what I havealready 


reteried to this fixth Head, that I have ſometimes | 


noted with pleaſure,how manifeſt and great a change 
in the weighr of our Spunge would be made, when 
tne room was waſhed and a good while after, not- 
withſtanding that a good fire was kept init to haſten 
the drying of it. 

Beſides the hitherto mention'd uſes of our Hy- 
oroſcope, I know not whether there may nor be di- 
vers others , and whether we may not, by a little 
altering and helping it, make it capable of ſhewing 
us ſome difference betwixt teams of diftering na» 
tures, as thoſe of Water, ſpirit of Wine, . Chymical 
Olls, and perhaps new kinds of ſubſtances ( ſuch as 
we have not yet taken notice of ) i1 the Air, in 
which, I ccnfeſs, I ſuſpe&t there may ſometimes be 
diſperſed ſtore of Corpuſcles, rhat I do not yet well 
know what to think of, For I have more than 
once obſerved ( not without ſome wonder ) the 
Hygroſcope not to beaffeRed with the alteration of 
weather, anſwerably to what the manifeſt conſtituti- 
ons or variations of it ſeem plainly to require : Whe- 
ther unobſerv'd Corpuſcles perform'd this by making 
the other ſteams in point of figure, or ſize, incon- 
oruous to the minute pores of the ſpunge, and ſo un- 
fit to enter them 3 or by dyſſipating or otherwiſe 
pro- 
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procuring the avolation of more of the watery par- 
ticles than they could countervail, I nowjexamine 
not: And I am not ſure, but by aſſociating this ins 
rument _—_ the bo mrpnag Crrgen: Aba 
| ome others that may be propoſed, it 
Goſs ihe might be ſo improved, Aa: belp us to 
foreſee divers conſiderable things;that 
either are themſelves chanyves of the Air, or are wont 
to be conſequences of them : As ſickly and health- 
full conſtitutions of the Airboth as to Man and Cat- 
tle; and healthful, barren or plentifull ſeaſons in par- 
ticular places or Countrys z and perhaps alſo ſtrong 
Hurricanes; Earthquakes, Inundations, and their ill 
effets, eſpecially choſe accidents that depend much 
upon the ſurcharge of the Air, with other Exhalarti- 
ons and moiſt Vapors, which operate before ſenſi- 
bly upon our Inſtrument, and therefore may be di- 
ſcernable by it a good while before they arrive at that 
height that makes them formidable Meteors. And 
if it were but the foretelling approaching rain, this 
very thing may on divers occafioris prove very ſer- | 
viceable,and recommend our inſtrument, which often 
receives much earlier impreflions from the ſteams 
thac ſwim up and down in the Air, than our ſenſes | 
dog, ſo that I have. been able ro foreſee a ſhowt 
of rain , eſpecially in dry weather , 4 not inconſis - 
derable while deforeit fell. | 
And here I ſhould diſmiſs our ſubje&, which T | 
have already dwelt on longer than I defign'd, but | 
that remembring a caution I gave you when I was | 
ſpeaking of winds, I think it but fit to add two or 
three lines, to keep you from being | 
See theTIT aſe, by that Advertiſement diſcouraged | 


from endeavouring tu make in the | 
Con 
D*. | 
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general ſuch Hygroſcopical obſervations, as may 
be reduCd to Hyporbeſes, For, as I elſewere diſ- 
cours'd concerning Barometrical Theories, if I may 
ſo call them; ſo I ſhall here repreſent concerning 
Hygroſcopical ones, that if a Theory or F7ypotheſis 
that 1s 1t ſelf rational,be found agreeable to what hap- 
pens the moſt uſually in obſervation; it ought not 
lightly to be rejeted or ſo much as laid aſide, 
though ſometimes we find particular Inſtances, thac 
ſeem to call it in queſtion. For 'tis very poſſible, that 
the Theory or Hypotheſis may be- as good as a wiſe 
man would require about ſo mutable a ſubje& as the 
weather. And the Cauſe affign'd by the Hypotheſis 
may really a& ſuitably to what that requires,though 
a contrary effe& inſue by reaſon of that Cauſes be- 
ing accidentally maſter*d and overrul'd by ſome 
more powerfull Cauſe or Agent that happens for 
that time to invade the Air. As we know that 
Tides do for the main correſpond with the moti- 
ons of the Moon, ( whoſe phaſes ate therefore ar- 
Sued from them, ) and do generally ebb and flow at 
ſuch times andin ſuch meaſures as the Theory, that 
has been grounded on that correſpondency,requires ; 
but.yet Seamen find, that in this or that particular 
barbor or mouth of a River, fierce contrary winds, 
great Land-floods and other caſually intervening 
Cauſes, do ſometimes both very much diſturb the res 
oular courſe of the Tides, md increaſe or leflen theme 
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And other 
| INSTANCES 
OF THE 
EFFICACY of the A1R'S Moiſture, 


Ince it may probably ſerve to recommend 
Hygroſcopes to you, if that Quality of the 
Air, which theſe Inſtruments are uſefull 
to give us anaccountof, be made appear ' 
co be more powerful, and have conſidera» 

 bler effects, than is commonly believed ; it will rivt 

| be from my purpoſe to preſent you here ſome In- 
| ances that have led me to thinks that the Eftes 
| of the Moiſture of the Air may be conſiderable nat 
only upon mens Healths, bat upon ſubjects tar leſs 
tender, and leſs curioufly contriv'd, than Humane 
|dodies. But Thope, you will eafily believe, that by 
the Moiſture of the Air I mean not a, meer and 
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abiraced quality, but moiſt Air it ſelf, or rather 
thoſe humid Corpuſcles, ( chiefly of an Aqueous 
nature,) that abound, and rove to and fro, in our 
common Air. 

' That the Moiſture of the Air may have no ſmall 
influence, and uſually a bad one, upon mens healths, 
is thar, which, though Experience did not ſo often 
teacn us, IT ſhould venture to argue from what I 
have obſery*d of the operation of moiſt Air upon 
the dry and firmly context parts of Animals, and 
even 1n thoſe caſes, where, for want of time or 
other Impediments, this Moiſture cannot produce 
any ſenfible degree of putrefaCtion. 

That the skins of Animals may be eafily invaded 
dy the moiſt particles of the Air, is the more pro- 
bable, becauſe of the numerouſneſs of their Pores, 
which may be concluded fromcheir hairineſs, or their | 
ſweat, or both. And I formerly obſerved to you, 
that I found Sheeps-Leather to imbibe the moiſture 
of the Air, and increaſe in weight upon it, as plenti- 
fully as almoſt any Body I expos'd co it, 

But to ſhew you, that much cloſer Membranes, 
and which Nature made to be impervious to ſuch a 
Liquor 2s Urine it ſelf, may be affe&ted by the Va- 
pours'of the Air, I ſhall add, that having purpoſe- | 
ly taken pieces of Bladders fine and well blown, | 
and, as far as appear'd, of a very cloſe contexture, | 
and counterpois?d them in a good balance, I found, |: 
according to' expectation, that they would confide- 
rably increaſe their weight in moiſt, and loſe it 
agai') 1n dry, weather; ſo that I might have em- ' 
ployed the moſt mentibranous part of a bladder ( for 
I thought not fit to make uſe of the neck or the ad- | 
icyaing part )to mae a Siatical Hygroſcope. 
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And, as for other membranes and fibres I ſhall 
have by and by occaſion to take notice, that even 
when they are ſtrongly and artificially wreathed to- 
gether into gut-ſtrings, they may imbibe enough of 
the moiſture of the Air to be broken by it» And, I 
remember, I formerly told you, that I had obſerv'd 
Lute- ſtrings to grow heavier in moiſt Air. 

And whereas Boxes are by all confeſs'd to be 
the firmeft and ſolideſt parts of Animals, and as it 
were the pillars by which the fabrick is ſuſtain'd ; 
yet it ſeems, that even they may be pierc'd into, 
and ſenſibly affeRted, by the moiſture of the Air. 
For I remember, that having cauſed the Ske/e:on 
of a humane body to be ſo made by a famous and 
very skilful Artiſt, that, by the help only of (lender 
wires artificially order'd,the motions which the Mu» 
ſcles make of the bones of a living body might be 
ell imitated in the Skeleton, I obſerved, that though 
in dry and fair weather the flexures of the Limbs 
might be readily made, yet in very moiſt weather 
the joynts were not eaſily bent, as if the parts were 
orown tiff and rigid , which ſeem'd to proceed 
hence, that moiſt particles of the Air , having plen= 
tifully infinuated themſelves at the Pores into the 
Bones, had every way diſtended them, and thereby 
made the parts bear hard againſt one another, (which 
they did not at all before ) at the Junures or Arti- 
culations, = 

But it will be the more readily believed, that the 
Moiſture of the Air may operate conſiderably upon 
the tender and curiouſly contriv'd Bodies of Men 
and other Ariimals, if, proceeding to the Odſerva- 
tions I chiefly deſign, I make it appear, that the 
moiſtnirg Particles, that rove up and dowa in the 
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Air, are able to exerciſe a notable ( and, if I may 
ſo call it, a Mechanical ) force even upon Inanimate | 
and Inorganical bodies : which may well ſuggeſt a | 
ſnſpicion, that Hy gr:ſcopes being the proper Inſtru» 
ments to diſcover a Quality in the Air , whoſe eff 
cacy reaches farther than is commonly taken rotice 
of, they may in time be found uſeful to divers other | 
purpoſes, beſides thoſe that relate to the health of 
men. 

That 300d, eſpecially when it has been ſeaſon'd, 
is a Solid of a ſtrong and firm contexture , if it 
were not obvious by the daily uſe made of it in 
building Ships, Houſes, &c. might be eafily con- 
cluded from the weighc or force requir'd to alter 
Its contexcure by making any confiderable, or per- 
haps ſenſible, Compreſſion of it. And yer, that | 
Wood may ſuffer a kind of divulion of a mulcitude | 
of its parts, and be manifeſtly diſtended by aqueous 
Corpuſcles getting into its Pores, I remember, I 
proved by this Experiment. I gota piece of ſound 
and ſeaſoi?d Wood of about an inch ( or an inch 
and half) in Diameter, to be by a skilful Artiſt 
made Cylindrical, and alſo a ring of ſome ſolid mat- 
ter, as Braſs or Ivory, to be exactly turn'd to fit 
this Cylinder, fo that it might without much eaſe, 
or much difficulcy , be pur on and taken off again ; 
Then we put the turn'd piece of Wood into fair 
Warer, anc left it to ſoak there for many hours; | 
2t the end of which it was viſibly ſwell'd, and | 
though I cannot now tell you, ( for want of a Pa- 
per concerning that Experiment, ) how much it was 
increas'd in Diameter, yet I well rememdver the 
increment was conſiderable, and that the ring, 


that was adjuſted to it before, was manifeſtly too | 
little | 
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little cobe put again upon it, or with its Orifice to 
cover the whole baſs of the diſtended Cylinder, 
which afterwards being dryed in the Air ſhrunk 
into 2 capacity of entring the ring again. And in 
this Experiment I rook votice, that the great In- 
tumeſcence of the Wood was not produc'd all at 
once, or ſoon afrer it was put into the Water , but 
it {welid by degrees, and lay ſoaking there many 
hours betore it arriv'd at its utmoſt diſtenſion, the 
aqueous Corpuſcles requirips, it ſeems, ſo much. 
time to inſinuate themſelves ſufficiently into che 
Wood; which argues, that the internal parts were 
likewiſe affeCed, tho:gh, when even they came 
to ſwell, they had a good ttickneſs of Wood abour 
them to hinder their Dilatation, 

I expect you ſhonld now tell me, that this di- 
tenſion of ſo firm a Body was made by Water it 
ſelf, and not by the humid Vapours of the Air. On 
which occaſion I might repreſent to you, that by 
the ſweating ( as men commonly call the adheſion 
of wateriſh drops to the ſurface ) of poliſhed mar- 
ble and ſome other cold and ſmooth Bodies, that 
ſometimes happens even in the Heat of Summer, if 
they be cold, and the ambient Air moift enough 3 
it appears, that both in hot weather the Air may 
be plentifully tock'd with aqueons Vapours, and 
that theſe Vapours need to do no more than con- 
yene together to conſtitute viſible and tangible Wa- 
ter. And on this occaſion, if I were ſure I had not 
told you of it already, I ſhould ſubjoyn an Experi- 
ment which would dete& the Vulgar error of thoſe 
that think the adhering drops, lately mention'd, to 
come from ſome internal moiſture deriv*d by its 


| preſſion or percolation from the marble or the 
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Body they are faſten'd to; and at the ſame time I 
ſhall ſhew ( what is not want to'be'imagin'd ) that 
in the Heat of Summer the Air 1s furniſhed with 
Livifiblſe ayd yet aqueous fteams., The Experts 
met I long {ince try'd in Winter with Snow'and 
Szlt, ancluded in a glaſs Veſiel, and then put: to 
dilſolve in a balarce. Burt becauſe neither Ice nor 
Snow js at all eaſie to be come by among us in 
Englaxd in Summer, and becauſe, at that ſeaſon, 
the Air 10 fair weather js preſum?'d to be dry as well 
as hot, I choſe, within ſome dayes of Midſummer, 
and in cleat Sun«(hiny weather, to make the follows 

ing tryal. = 
We took a pint glaſs-bottle, and having put 
into 1t a convenient quantity of Water ( for room 
muſt be left forthe Salt ) we plac'd them and four 
Ounces of beaten Sal Armoniach in one ſcale of a 
Snod balance, and a counterpoite 1n the other, and 
1120, .putring the Salt into the Water, Iodſerv'd; 
that though for a while the e/£quilibrium remain'd, 
yet when the frigorifick mixture had ſufficiently 
co0l'd the ovthde of the Bottle, the roving Vapours 
of the. Air,:that chanc'd to paſs along the iurface of 
the Veſſel, were, by the conta& of that cold Body, 
arreſted, and turn'd into a kind of a dew , which 
'rom time to time made the ſcale, that held the glaſs, 
preponderate more and-more , and .at. length the 
drops growing greater- and greater, ran down in 
fnall rivulets the ſides ofche Glaſs, :and. in leſs than 
an hour, ( by my eſtimate, ) the condens'd fteams 
aMounted to near a dram, which weight was after- 
wards much increas'd within about two hours more 2 
Whereby it ſufficiently appears, doth that this dew 
came from without, ( fince if it had been a tranſuda- 
f So —_ 
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tion, it would not have added wejght to the ſcale 
that received it,) and that there 1s even 1n clear 
Summer weather a vaſt number of moiſt particles 
diſpers'd through the Air, fince, in about an hours 
time, ſuch a multitude of them as the Liquor pro- 
duc'd may be ſuppos'd to conſiſt of, and may by 
Heat be actually reſolved into, could in coyrſe come 
to touch ſo ſmall a ſurface, as that of that part of ſo 
ſmall a bottJe'which contain'd the frigovifick mixture, 
For the reſt of the Veſſels ſurface was not cold e- 
nough to condenſe the Vapours into Liquor. But 
to return to What we were ſaying of Wood ſwell?d 
by water 3 becauſe, notwithſtanding theſe Confide- 
rations, I am willing to allow, that the Experiment 
of the Cylinder does not fully come home to our 
purpoſe, and that I produc'd it not ſo much to prye 
diretly the force of moiſt Air, as to countenance 
what I am about to ſay, by ſhewing what a ſufficient 
number af aqueous Corpuſcles may do in the ſolid 
wood they penetrate, I ſhall now add ſome inftan- 
ces of the force theſe particles may exerciſe upon 
Solids, when they invade them but in the form of 
Vapours. 

That in this form the multitude , figures, and 
motions of theſe infinuating particles may inable 
them to diſplay no ſmall force in their operations on 
ſome Bodies, we have one Inſtance that often hap- 
pens, though but ſeldome refleded on, inthe break= 
ing of the firings of Mulical Inſtruments, firſt 
brought to a good Tenſion, upon the ſupervening of 
rainy weather. For the cauſe ſeems to be, that the 
Vapours that then wander through the Air, inſinu- 
ating themſelves into theſe ſtrings, (which the My- 
fician often forpets to let down or relax 2fter ha- 
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ving skrew'd them up, ) diftend and ſwell them, 
and thereby endeavour to ſhorten them, and that 
ſo forcibly) that they not ſeldome break with a ſmart 
noiſe and great violence ; which, becauſe it hap- 
pens without any viſible efficient, men commonly 
taink and ſay, that ſach ſtrings break of themſelves, 
Bur, to take no further notice of this popular ſur- 
mize, if we conſider how much weight ſome of thoſe 
bigger firing eſpecially of Baſe Viols, that have 
been obſerved to break in rainy weather, will re- 
uire to ſtretch any of them to a rupture , you will 
eaſily be induc'd to think that this operation of the 
moilt Air exacts, and therefore argues, more than a 
langud force, 
But here probably you will cell me, that the In- 
ances you expected were concerning Wood, which 
1s a far ſolider Body than guat-ſtrings. To this I 
jay, that the newly recited Inſtance belongs direct- 
}y to the title of this Paper, and, being above res 
ferr'd to, ought not to be pretermitted, And, as to 
your expecting Inſtances concerning Waod, I 
might content my ſelf to refer you to whar is ob« 
ſerv'd about the uneaſie opening and ſhutting ſome 
doors well adjuſted to the door-caſe in very rainy 
weather, But though this Ovſervation favours my 
deſign, yet I had rather give you Iſtances in wood 
purpoſely and carefully ſeaſon'd. Ard therefore 1 
ſhall now inform you of theſe two things; one 
that I found by tryal ( as I have elſewhere noted ) 
that Wood counterpoiſed in a good balance would 
crow {enfibly heavier in wet weather, and lighter a= 
o2in in dry 3 and the orher, that, to ſatisfie my ſelf 
yet firther, I conſulted an ancient Mufician,towhom 
I had once deena Diiciple, and a famous Organ» 
maker, 


lin. ES. Ss AE. = 2 


Inſtances of the Efficacy, &c, »9 


maker, io know whether they had not obſery'd 
that the wood it (elf, &'c, of Muſical Inftraments 
would receive ſuch alterations from the moiſture of 
the Air, as might be diſcern'd by the Ear? Upon 
which inquiries, the Maſter of Muſick anſwer'd me, 
That though Mecalline ſtrings will not change with 


the weather like Gat-ſtrings; yet Virginals ( for 


inſtance ) though furniſhed with wire-ſtrings, will 
for the moſt part of them, ( for ſome he has obſer- 
ved to be (o well (caſon*d that they are not alter'd 
by che weather,) be out of Ture in wet weather, 
the firings generally then affording their notes 
ſharper than they ſhould or are wont to do, And the 
Organ-maker confeſs d to me, that, upon great 


changes of weather, divers Organs would ( after they” 


had been long ago tuned ) grow out of tune, and that 
not only the woodden pipes would be thereby 
ſvell'd, but the Mertalline pipes untuned. 

But if Bodies be of ſuch a Conſtitution as not only 
to admit but aſſiſt the operation of the moiſt Air, 
the penetrancy and efficacy of this may be found 
much more conſiderable than in the fore-going In- 
ances, For there are ſome kinds of thoſe Marcha- 
fitesthat yield Vicriol, which, whillt they lye under 
ground, or are cover d with the Sea-water , on 
whoſe ſhores they are in ſome places to be found, 
retain a ſtone-like hardneſs, and are often taken for 
meer ſtones ; and yet ſome credible perſons that are 
converſant about Vitriol have caſually obſery'd, that 
theſe, being expos'd to the Air, would in tra of 
time be ſo penetrated by the moiſt particles of it, 
though-perhaps not meerly as moiſt, that ( probably 
by the help of the Vitrioſate Corpuicles they met 
with among the ſtony matter ) thele hard and ſolid 

Mare 


xo A New Experiment and other 


Marchaſites are brought to ſwell ſo much as toburſt, 
That this will happen to ſuch kind of Rones ( though 
they be of a cloſe and heavy nature) by the help of 
rain, Experience has perſwaded me, and that it may 
alſo happen even to very hard and ſtone-like Mar- 
chaſites, (for many are not ſuch,) when they are 
meetly expos 'd to the Air, Iam apt to think upon 
ſome tryals of my oivn. For from ſhining Marcha- 
fites, though but kepr in my Chamber window,I have 
had Vitriolate Etforeſcencies that ſeem'd to be pro- 
 duc'd by the action of the piercing moiſture of che 
Air upon the Mineral. And I remember, that very 
hard and heavy lumps that were of a Marchafitical 
ſubſtance , ( though not at all gliftering,) which 
' ſeem'd to be ſtony, were ſo diſpos'd to be wrought 
on by the Air, that though they were kept partly in 
my own chamber, and partly in other cover'd pla- 
ces, yet inno very long time they were ſo penetra- 
ted by the moiſt Corpulcles of the Air, that they 
were not only burſt, but broken into many pieces 
inſomuch that many of them did of themſelves fall 
off from one another, and ſeveral of the divided por- 
tions would eaſily be crumbled betwixt ones fingers. 
And of ſome of theſe I have obſerved with pleaſure, 
that a Vitriolate ſubſtance was produc'd more copi- 
ouſly in their innermoſt parts than on or near their 
ouiſide. $0 that, when I conſider'd how great an ex- 
ternal force would have been requiſite to make ſuch 
a Comminut:on of Minerals ſo ſolid and hard, 'twas 
obvious for me to look 1pon' the Air's moiſture, as 
capable, when it meets with fitly diſpos'd Bodies, 
to exerciſe a far greater force than is wont to be 
conceived. Fn SET 

To theſe Phenomena I might add ſome others » 
ene 
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the ſame purpoſe ; but becauſe the Marchaſites, and 
other Bodies requir*d to the producing of them, are 
not eafie to be come by, and the ſucceſs often exacts 
a good length of time, I ſhall conchude this Paper by 
ſubjoyning a far ſhorter Experiment, that I devis'd 
not only to ſhew in general, that the moiſture of the 
Air may have a conſiderable Efficacy, but to alhiſt a 
Virtuoſo to make ſome eſtimate in known meaſures 
of the. Mechanical force of the Aerial moiſture. 
And though I now find to my trouble, that I want 
ſome of the Notes that concern the Circumſtances 
and the. progreſs of the tryal, yet enough having 
eſcap'd to furniſh me with the following account of 
it, what I ſhall ſet down may, I hope, at leaſt put 
you in the way of repairing my misfortune. 
Thinking it then probable, that Ropes chemſelves 
would conſiderably imbibe and diſmiſs the moiſture 
of the Air, and that ſo as to ſhrink in rainy weather, 
though clogg'd with a weight faſten'd at the lower 
end, I was not diſcourag'd from attempting the fol- 
lowing Tryal, by conſidering that the weight would 
ſtretch the Rope, and conſequently hinder the pre- 
ſum'd effe& of the Air's moiſture to be perceived. 
For I ſappos'd, that after a time this unuſnal ſiretch 
of the Rope would ceaſe, and when the weight as 
ſuch could not lengthen it any more, it would then 
be capable of being contracted or relax*d, according 
as the weather ſhould be moiſt or dry, and ſo afford 
me a kind of Hygroſcope. Upon theſe grounds I 
firſt caus'd a Rope that was about 20 or 22 yards in 
length, but of no great thickneſs, to have one of its 
ends faſten'd to an immoveable Body at a conveni- 
ent height from the gronnd, and then caus*d a Pully 


to Bs fo faſten'd to another Rable Body at the di- 
| ſtance 
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Nance of 18 or 20 yards from the firſt, that the 
Rope, reſting upon the Pally, lay almoſt horizon- 
rally, But to the end of that part of the Rope, 
which from the Pully reach'd within wo or three 
foot of the ground, was faſten'd by a Ring a Leaden 
weight of at leaſt fifty pound, To which was alſo 
faften'd a light Index plac*d horizontally, whoſe end 
moved along an erected board, which by tranſverſe 
lines was divided into inches and parts of inches, 
reaching both a good way upwards and downwards, 
that the 7ndex might within thoſe bounds have room 
to play up and down according to the alterations of 
the weather. 

Te being then Summer, this Tryal was made 11 a 
Garden, though partly under a Penthouſe , that the 
Rope might be more expos'd to the Air than it 
would have been within doors; and two or three 
dayes, if I miſremember not the time, were ſpent, 
before the weight had brought the rope to the ut- 
molt ſtretch zr was able to giye it, after which it bes 
gan mamiieſtly to (ſhrink and lengthen according to 
the weather. And I find in one of my Notes, that 
once I look'd, when I was ready to goto bed, upon 
theſuſpended weight, and mark'd how low it reach'd 
upon the divided board 3 and that a great part of the 
night having been rainy, looking again about half an 
hour after eight in the morning, I found the Cord fo 
ſhrunk, that the weighr was ra1s*d above five inches, 
and yet the day growing dry and windy, and ſome- 
times warm, the weight had at night ſtretched the 
Rope more than the moifture had contraced it the 
day before. | 

Afterwards having procur'd a far greater weight, 
buttherefore unapr to be near ſo much rais'd, I ſub- 

fituted 


ſituted it in the place of that formerly mention'd- 
and having ſuffer'd it ro ſtretch the rope as far as it 
could, I made and regiſter'd ſome Obſervations,two 
whereof having been preſerved, I ſhall cranſcribe 
them juſt as I find them. 

Tune the th. At half an hour after nine ofthe clock 
at night, I look'd upon the hundred pound weight 
that hung at the bottom of the rope, the weather 
being then fair, and a mark being put at that part 
of the exeed board,where the bottom of the weight 
touched; I perceiv'd ihe sky a while after to grow 
cloudy and overcaft, but without rain 5 wherefore 
g0ing to view the weight again, I found it to be ri« 


ſen a quarter of an inch or more, and, looking on 


my Watch, perceiv'd there had paſſed an hour and 
quarter fivce the mark was made, 

Tune the 6th, Being not well yeſterday,the weight 
was obſery'd by two of my ſervants, and it then reſt- 
ed at the eleventh inch of the ere&ed board. This 
morning about ejgat of clock I vifited it my ſelf, 
and found it to be riſen about half a quarter of an 
inch above the eighth inch, tae morning being clou- 
dy, though the ground very dry and duſty. The 
weather being more overcaſt, within ſomewhat leſs 
than an hour afterwards I vifited the weight again, 
{ſome ſcatter'd drops of rain then beginning to fall,) 
and found it to be riſen about half an inch above the 
newly mention'd eighth mark. How much more 
the rope would have been contraRed in ſuch laſting 
moiſt weather, as uſually happens in Winter, I 
cannot ſay, having been reduc*d to break off the 
Experiment, upon a removal, I was, long before 
that ſeaſon, oblie'd to make« 
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I am ſorry I cannot add my other obſervations, 
' but theſe I hope may ſuffice to let you ſee, that 
the force of the Air's moiſture is not ſmall, fince it 
could raiſe ſuch a weight as an hundred pound, e- 
ſpecially conſidering the flenderneſs of the rope 
it affected, For having meaſur'd the Diameter 
TEES near the weight, I found it ( asone 
Twas we and of my Notes informs me to 
4 decimal par 'S bebut about che third part of ati 
q T& Inchs 
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